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PREFACE

This report is a technical manual describing the Boom
Event Analyzer Recorder (BEAR) that was built by Systems
Research Laboratories under contract to the Armstrong
Aerospace Medical Research Laboratory at Wright-Patterson Air
Force Base, Ohio. This development was conducted by the
Biodynamic Environment Branch (AAMRL/BBE) under Task 723134,
"Exploratory Noise and Sonic Boom Research". Partial funding
for this effort was received from the Noise and Sonic Boom
Impact Technology (NSBIT) advanced development program office
under Project 3037.
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1.1 System Description

The Boom Event Analyzer kecorde- (BEAR) is a 16 bit
microprocessor based insttuocct that continuously samples the
background noise then c,ptures and stores the digital
waveform of any Ioud inpulsive no-s,-. The recorder can
discern a sonic bcom from the norm.el Lackgrourj noise and
capture it in permanent soi d state random access memory
(RAM) storage for later analy'sts.

The BEAR digitizes the no t --. Lonwent at 8 kHz and
analyzes it d' ing -h. dowit- ime L: een the sampling
intervals (125 micjiisir ;.ns) g ivi, it i'eal time screening
for sonic boom vetry. Tho2 BFAR to,-iA~ies the event level,
duration, positive r-lse time and i -time to determine if it
should be stored as a boom event. Tnese fou.r parameters are
selectable via the input ke y puJ to nake the BEAR a very
flexible instrument with which to cip-rure a wide variety of
impulsive events. Along with setting tne boom evaluation
criteria, the key pad allows input of date, time, test
number, location and ,eL-ial number of the unit. This
information is stored in the same RAM modules as data every
time any parameter is changed. The operator can also select
two other modes from this key pad: calibration or data save.
In the calibratio mode Lhe BEAR ,[piy displays the
root-mean-squac,, vel of two seconds of the input signal to
the microphone iu, chec]king against a standard 124 dB sound
pressure level pistonphone calibrator. No data is saved to
the RAM modules in this mode. The second mode allows the
operator to collect one second of data with no screening.
This allows the operator to collect and store background
noise, the calibrator signal or anything else that is
desired. The BFAR unit, upon startup, runs through an
internal self test routine that verifies all the hardware
components; then, cues the opj-aitor that it is "READY' for
date, time and parameter ioputs.

The BEAR has a frequency rosponlse of 0.5 Hz to 2,500 Hz
for reproducing a sonic boom time-history adequate for
environmental impact analysis. The maximum overpressure the
BEAR can accurately record is i65.3 dB (76.9 pounds per
squarp foot or 3639 pascals) with an 80 dB usable dynamic
range. The RAM modules on a single unit have 512K of memory
allowing the BEAR to store over 100 "normal" sonic booms
(duration of .250 secondS) or 32 "save" events (1 second of
data stored via keypad save routine).

The BEAR is designed to operate with a PCB Inc, model #
106850, piezoelectric microphone that is totally sealed and
extremely rugged making the BEAR able to operate in the
environmental extremes of temperature typical of USAF
supersonic areas(0 - 65 degrees C.). This microphone is used
with the BEAR systems in an inverted position (see figure 1).
This essentially collects the pressure waveform being
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reflected from the steel base plate. This proceedure
produces virtually identical results over this frequency
range with that measured by a flush mounted microphone and is
much easier to set up. The low profile also helps in
reducing the wind noise (a major contributor of low frequency
noise) to the microphone system. The BEAR system and
microphone setup were validated in a test conducted at
Edwards AFB, CA in Sep 1986. This validation is described in
the report "AAMRL-TR-88-039, AIR FORCE BOOM EVENT ANALYZER
RECORDER (BEAR): Comparison with NASA Boom Measurement
System, R.Lee, July 1988".

1.2 Companion Hardware/Software

Once data has been collected by the BEAR unit the data
is stored on its RAM modules. The RAM modules can then be
interfaced with a Data Retrieval Unit (DRU) to transfer the
information to a Zenith Z-100 microcomputer (figure 1). The
microcomputer displays each recorded event, time of
occurrence and summary information for all the data stored.
Along with the DRU AMRL/BBE also developed several hardware
items and software programs for use with the BEAR systems.
These items include a security case, windscreen, sunscreen,
battery charger (for proper battery charging) and multiple
boom processing programs. Complete descriptions of these are
detailed in the following appendices:

Appendix A. Data Retrieval Unit (DRU)
Appendix B. BEAR Software Programs (BEARWARE)
Appendix C. BEAR additional Hardware

3



2. THEORY OF OPERATION

2.1 Start-up Routine

The BEAR is designed such that after turning the unit on
it will do an internal self analysis and come up ready to
capture sonic boom data. This internal analysis checks the
BEAR EPROM, all internal hardware operation, and the RAM
modules. If the RAM modules contain valid data no other
check is made to the modules. If the modules are empty the
BEAR will write valid data to each address of the modules,
read and compare each location, write zero's to all address
and verify that the zeros were written. The BEAR will then
initialize the RAM modules writing the setup parameters to
the first address space. The BEAR will now display a "READY"
message and is ready to collect sonic boom data. The BEAR
default parameters are set for normal unattended use for the
majority of USAF supersonic operations. For this use the
operator need only place the unit at the monitoring location,
turn it on, set the "A" parameters for current date and time
and set the "B" parameters for specific test number and site
number for later identification (see section 2.3 Key Pad
Operation for a complete description of these functions).
This default mode will capture any sonic boom greater than
0.1 PSF (107 dB). If the boom is larger than 76.9 PSF, the
BEAR will capture the event but the top of the N wave will be
clipped. The BEAR will operate unattended for 1 day on the
internal rechargeable small batteries and for 8 days on the 3
external rechargeable batteries. The batteries operating the
removable RAM modules are good for approximately 7 years.

2.2 Boom Capture Operation

A normal sonic boom propagating under quiescent
atmospheric conditions will produce a typical N-shaped
pressure signature as showen in Figure 2. A clean N-wave
like this will have a typical rise time of .5 to 5
milliseconds to reach the peak overpressure. Its positive
pulse time will be about 1/2 of the total boom duration
(typically longer than 50 milliseconds). As a clean boom
propagates through atypical or non quiescent atmospheric
weather conditions the peak of the N-wave will become ragged
as in Figure 3. This can effectively cause the risetime (i.e.
time to rise to the signatures peak) to be dramatically
increased to the range of 5 to 30 milliseconds and cause a
slight shortening of the positive pulse time. If the
aircraft is accelerating, decelerating, climbing, diving or
turning, the boom signature can become focussed causing an
increase in the peaks to be superimposed on the N-wave as per
Figure 4. In extreme cases this focusing effect can cause
the N-wave to be distorted to a typical U-wave. This will
cause a dramatic shortening of the positive pulse time. As a
boom approaches the lateral cutoff point (the point on the
ground where the atmospheric conditions have bent the boom

4
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ray path upward), it is refracted up and away from the ground
causing the boom to degenerate into non-impulsive subsonic
noise. Figure 5 is a boom signature very close to the lateral
cutoff point.

To accomodate this wide variety in sonic boom signatures
the BEAR discerns boom events from other noisy events with an
internal screening methodology as shown in Figure 6. The
BEAR continuously monitors the noise environment, digitizing
and examining the noise signature every 125 microseconds.
When the noise level rises above the Trigger 2 Level the BEAR
considers the signal a possible boom event and starts to
write the digitized values to the RAM modules and starts the
event timer. As the possible boom event is being stored, the
BEAR flags the first local peak, the absolute peak, the
absolute negative peak and the last downward threshold (point
where signature goes below Trigger 2) crossing. Upon
reaching a downward threshold crossing, the BEAR starts the
cycle timer. Whenever the signal raises back above the
threshold the cycle timer is stopped and reset again on the
next down crossing. When either timer times out (reaches the
end of its preset time value), the possible boom event is
examined for the following three conditions:

1. To have a valid Peak the peak level must be above
the Trigger 3 level.

2. To have a valid Positive Pulse the time from the
peak to the peak time plus the positive pulse time must have
all the data points greater than the Trigger 2 level and the
time from the negative peak to the negative peak time minus
one third the positive pulse time must have the absolute
value of all the data points greater than the Trigger 2
level.

3. The rise time to the absolute peak must be steeper
than the input rise time values or the rise time to the first
local peak must be steeper than one third of the input rise
time value. Specifically, the rise time from the absolute
peak is calculated by comparing the data value at the time of
(the absolute peak time minus the input risetime time value)
to the peak value. This data value must be less than the
peak value minus the input rise time dB value. For the first
local peak, the value to be compared is found at (the time of
the first local peak time minus one third of the input
risetime time value). If either of these risetimes pass the
test, then the possible boom event is considered to have a
valid risetime.

If the event passes all three of these tests, it is
considered a valid boom; the "Yes" counter is incriminated by
one and the date, time and parameter sets are stored with the
event. If the event fails any of the three tests, it is not
considered a valid boom; the "No" counter is incriminated by
one and the data are allowed to be overwritten by any new
incoming data.

8
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2.3 Key Pad Operation

The Key Pad allows for the user to perform various
functions on the BEAR. The user can set and read date, time,
site number, test number, timers, trigger levels, and
positive pulse time, read the system calibrator and capture
background sample data. These functions are accomplished as
follows:

READ TIME

PUSH "*" AND THEN
PUSH "A" AND DISPLAY SHOWS:

YYMMDD.HH.mm. SS
WHERE YY IS THE YEAR ; 00-99

MM IS THE MONTH ; 00-12
DD IS THE DAY ; 00-31
HH IS THE HOUR ; 00-23
mm IS THE MINUTES ; 00-59
SS IS THE SECONDS ; 00-59

THEN PUSH "*" (TURNS OFF DISPLAY)

SET TIME

PUSH "1*"1 AND THEN
PUSH "A" AND THEN (DISPLAY CURRENT REAL TIME)
PUSH "ENT" ('LEARS CURRENT DISPLAY FOR ENTRY)
THEN ENTER REAL TIME IN THE FOLLOWING ORDER:
PUSH DIGIT FOR HIGH YEAR DIGIT; 0-9
PUSH DIGIT FOR LOW YEAR DIGIT; 0-9
PUSH DIGIT FOR HIGH MONTH DIGIT; 0-1
PUSH DIGIT FOR LOW MONTH DIGIT; 0-9
PUSH DIGIT FOR HIGH DAY DIGIT; 0-3
PUSH DIGIT FOR LOW DAY DIGIT; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGH HOURS DIGIT; 0-2 (24 Hour clock)
PUSH DIGIT FOR LOW HOURS DIGIT; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGH MINUTES DIGIT; 0-5
PUSH DIGIT FOR LOW MINUTES DIGIT; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGH SECONDS; 0-5
PUSH DIGIT FOR LOW SECONDS; 0-9
THEN PUSH "ENT" IF DISPLAY INDICATES DESIRED REAL TIME
ENTRY
THEN PUSH "1*"1 (TURNS OFF DISPLAY)

NOTE: IF AN ERROR IS MADE ANY TIME BEFORE THE LAST "ENT",
ENTRY,

PUSH "CLR," PUSH "A," PUSH "ENT," AND REENTER DIGITS.

11



READ STATUS/TIMER

PUSH " * ' AND THEN
PUSH "B" AND DISPLAY SHOWS:

TT. SS T T2. SNUM
WHERE

TT IS THE TEST NUMBER ; 00-99
SS IS THE SITE NUMBER ; 00-99
Ti IS THE EVENT TIMER (TIMER #1) ; 00-99 SECONDS
T2 IS THE CYCLE TIMER (TIMER #2) ; 0.0-9.9 SECONDS
SNUM IS THE BEAR SERIAL NUMBER ; 00-3999

THEN PUSH "*" (TURNS OFF DISPLAY)

SET STATUS/TIMER

PUSH "*" AND THEN
PUSH "B" AND THEN (DISPLAY CURRENT STAT/TIMER INFO)
PUSH "ENT" (CLEARS CURRENT DISPLAY FOR ENTRY)
PUSH DIGIT FOR HIGH TEST NUMBER DIGIT ; 0-9
PUSH DIGIT FOR LOW TEST NUMBER DIGIT ; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGH SITE NUMBER DIGIT ; 0-9
PUSH DIGIT FOR LOW SITE NUMBER DIGIT ; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR TIMER #1 HIGH DIGIT (TENS OF SECONDS);

0-9
PUSH DIGIT FOR TIMER #1 LOW DIGIT (SECONDS); 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR TIMER #2 HIGH DIGIT (SECONDS); 0-9
PUSH DIGIT FOR TIMER #2 LOW DIGIT (TENTHS OF SECONDS);

0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT 1 OF SERIAL NUMBER
PUSH DIGIT 2 OF SERIAL NUMBER
PUSH DIGIT 3 OF SERIAL NUMBER
PUSH DIGIT 4 OF SERIAL NUMBER
PUSH "ENT" IF DISPLAY INDICATES DESIRED STAT/TIMER DATA.
PUSH "*" (TURNS OFF DISPLAY)

NOTE: IF AN ERROR IS MADE ANY TIME BEFORE THE LAST "ENT"
ENTRY,

PUSH "CLR," PUSH "B," PUSH "ENT," AND REENTER DIGITS.

12



CALIBRATION MODE

PUSH "C"

SELECT "1" OR "2"

IF "1" IS SELECTED THE SYSTEM WILL THEN CONTINUOUSLY
READ THE INPUT DATA, CONVERT IT TO ITS CORRESPONDING dB
VALUE, AND DISPLAY IT. THIS WILL CONTINUE UNTIL THE
DISPLAY IS TURNED OFF.

IF "2" IS SELECTED THE SYSTEM WILL THEN CONTINUOUSLY
READ THE INPUT DATA AND DISPLAY THE HEX VALUE OF THE
OUTPUT OF THE A/D CONVERTER. THIS VALUE IS UPDATED TO
THE DISPLAY EVERY 1/2 SECOND.

PUSH "*" TO TURN OFF THE DISPLAY.

NOTE: THIS CALIBRATION MODE ONLY DISPLAYS ACCURATE RMS
VALUES FOR AN INPUT RANGE OF 115 dB TO 135 dB SPL
DUE TO ROUND OFF AND OVERFLOW IN THE 68000
MICROPROCESSOR.

13



READ BOOM PARAMETER VALUES

PUSH "*" AND THEN
PUSH "D" AND DISPLAY SHOWS:

TR3.TR2.PP.RV.RT
WHERE TR3 IS THE 3 DIGIT TRIGGER #3 VALUE ; 000-199

(MINIMUM PEAK IN dB)
TR2 IS THE 3 DIGIT TRIGGER #2 VALUE ; 000-199

(THRESHOLD IN dB)
PP IS THE 2 DIGIT POSITIVE PULSE VALUE ; 00-99

(IN MILLISECONDS)
RV IS THE 2 DIGIT RISETIME VALUE ; 00-99

(IN dB)
RT IS THE 2 DIGIT RISETIME ; 00-99

(COUNTED BACKWARDS FROM THE PEAK IN
MILLISECONDS)

THEN PUSH "*" (TURNS OFF DISPLAY)

SET BOOM PARAMETER VALUES

PUSH "*" AND THEN
PUSH "D" AND THEN (DISPLAY CURRENT VALUES)
PUSH "ENT" (CLEARS CURRENT DISPLAY FOR ENTRY)
PUSH DIGIT FOR HIGHEST DIGIT OF TRIGGER #3; 0-1
PUSH DIGIT FOR MIDDLE DIGIT OF TRIGGER #3; 0-9
PUSH DIGIT FOR LOWEST DIGIT OF TRIGGER #3; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGHEST DIGIT OF TRIGGER #2; 0-1
PUSH DIGIT FOR MIDDLE DIGIT OF TRIGGER #2; 0-9
PUSH DIGIT FOR LOWEST DIGIT OF TRIGGER #2; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGH DIGIT OF POSITIVE PULSE VALUE

(TENS OF MILLISECONDS); 0-9
PUSH DIGIT FOR LOW DIGIT OF POSITIVE PULSE VALUE

(MILLISECONDS); 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGH DIGIT OF RISETIME dB VALUE; 0-9
PUSH DIGIT FOR LOW DIGIT OF RISETIME dB VALUE; 0-9
PUSH "." (DECIMAL POINT)
PUSH DIGIT FOR HIGH DIGIT OF RISETIME

(TENS OF MILLISECONDS); 0-9
PUSH DIGIT FOR LOW DIGIT OF RISETIME (MILLISECONDS); 0-9
THEN PUSH "ENT" IF DISPLAY INDICATES DESIRED SOFTWARE

ANALYSIS PARAMETER VALUES
THEN PUSH "*" (TURNS OFF DISPLAY)

NOTE: IF AN ERROR IS MADE ANY TIME BEFORE THE LAST "ENT"
ENTRY,

PUSH "CLR," PUSH "D," PUSH "ENT," AND REENTER DIGITS.

14



READ MEMORY REMAINING

PUSH "*" AND THEN
PUSH "E" THE SYSTEM WILL DISPLAY THE AMOUNT OF DATA

STORAGE MEMORY REMAINING ON THE CURRENT MODULE
PAIR.

SAVE DATA MODE

PUSH "*" AND THEN
PUSH "F" THE SYSTEM WILL SAVE THE NEXT 7661 DATA POINTS

FROM THE TIME OF PRESSING THE "F" KEY. THESE
DATA ARE SAVED JUST LIKE A NORMAL BOOM EVENT
BY STAMPING THE DATE, TIME, SITE NUMBER, TEST
NUMBER AND ALL THE PARAMETER SETS AT THE END
OF THE SAVED DATA FILE. WHEN THE SYSTEM IS
FINISHED SAVING DATA IT AUTOMATICALLY RETURNS
TO THE NORMAL DATA ACQUISITION MODE DISPLAYING
THE "XXX YES/NO XXX" COUNTER.

15



2.4 Parameter Ranges and Default Settings

ALLOWABLE PARAMETER SETTINGS

The following are the allowable ranges for input to the
BEAR. Parameters set outside these ranges will cause the
BEAR to not accept the input for that line of information.
The correct information must then be reentered.

KEY READ SET RANGE ALLOWED

B X X TIMER #1 00-99
B X X TIMER #2 00-99
B X X TEST NUMBER 00-99
B X X TEST SITE NUMBER 00-99
B X X BEAR SERIAL NUMBER 00-3999
D X X POSITIVE PULSE VALUE 00-99
D X X TRIGGER #2 000-199
D X X TRIGGER #3 000-199
D X X RISETIME dB 00-99
D X X RISETIME TIME 00-99

DEFAULT PARAMETER SETTINGS

The date and time must always be set using the A key
function on power up of the BEAR. The boom capture
parameters will be set upon successful power up to the
following defaults that will allow capture of most normal
sonic booms.

POSITIVE PULSE VALUE .10 SECONDS
TRIGGER #2 100 dB
TRIGGER #3 107 dB
TIMER #1 2 SECONDS
TIMER #2 .2 SECONDS
RISETIME dB 6 dB
RISETIME TIME .35 SECONDS
TEST NUMBER 00
SITE NUMBER 00
SERIAL NUMBER 0000
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3. BEAR SOFTWARE DESCRIPTION

3.1 Overview

The Boom Event Analyzer Recorder (BEAR) is a software
controlled instrument that digitizes acoustic signals and
analyzes them using programmable parameters to determine if
the signal was a sonic boom. The data of an event are
retained in the removable battery RAM modules that can be
later processed for further analyses. The software was
written in 68000 assembler language and is detailed in the
Software block diagram (Figure 7.). The devices that are
being controlled are:

o 16 bit A/D being sampled at 8 Khz.
o Keypad for parameter entry.
o Alphanumeric display for parameter display and

error messages.
o Real-time clock for time and date information.
o Two programmable timers for defining event windows.

3.2 Startup

As described in the software block diagram, the system
first performs diagnostics when the power is applied. Checks
are made on the EPROMs, static RAM, and battery RAM modules.
An error message is displayed if the test fails. The next
function performed . the initialization of the display,
timers, and the real-time clock. The timers and real-time
clock are initialized with the default parameters. The
initial parameter list is also stored in the battery RAM.
Finally, the interrupts are enabled and the software goes
into a wait loop for either an A/D interrupt, keypad
interrupt, or a timer interrupt. When a A/D interrupt is
detected, the digitized data are read and compared to the
threshold value. If below the threshold, the data are
processed by the running average table routine which averages
the background noise over a 2 second period. If the data are
above the threshold, a new event is triggered and data
recording begins. At the beginning of the event, timers 1
and 2 are activated to determine the end of the event.

When a keypad interrupt is detected, "KEYPAD" reads and
parses the key entered. The first key that must be entered
is the display on/off key (*). While the display is on, the
A/D interrupt routine (DAC) does not process A/D data. The
next key that must be entered is a function key. The
allowable functions are:

o Set Real-Time Clock
o Set Status and Timers
o Enter Calibration Mode
o Set Boom Identification Parameters
o Read Memory Remaining
o Enter Data Capture Mode
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BEAR SOFTWARE BLOCK DIAGRAM

POWER-UP
DIAGNOSTICS

EIEINITIAIATION
I

KEY PAD TIMER DATA
INTERRUPT _INTERRUPT ACQUISITION

I _ I I
DISPLAY DATA NALYSS RUNNING

AVERAGE
TABLE

Figure 7. BEAR Software Block Diagram
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Once the function key is entered, the current values for
that function are displayed. If new parameter values are to
be entered, the "ENT" key must be pressed followed by the
values. All parameter changes are recorded in battery RAM for
analysis purposes. If parameter changes are not required,
the on/off key (*) may be pressed; the display is turned off;
and the event data continues to be processed. If any invalid
keypad entry is detected, "KEYPAD" will display an error
message.

When a timer interrupt is detected, it indicates the end
of an event. The event is analyzed to determine if it was a
valid sonic boom or not. Either timer 1 or 2 will cause the
interrupt to occur; if timer 1 was the cause, the event will
be checked to determine if the peak was within 100 ms of the
end. If it was timer 1 will be extended by 100 ms. If not
the event will be evaluated to determine if it is a sonic
boom. The other tests performed in validating the data are:
the peak signal must be high enough, and the slope of the
peak must be fast enough. If the event is determined tr; be a
valid sonic boom, the data are retained and the current time
and date along with the running average value are recorded at
the end of the data file. The "YES" event message counter is
also incriminated. If the event was invalid, the data file
pointer is reset to the beginning of the file, and the next
event will record over the data. The "NO" event message
counter is also incriminated. Events will continue to be
recorded until the battery RAM is filled at which time the
"BAT RAM FULL" message is displayed and event processing is
halted. If any errors are detected by the system during
power-up diagnostics or parameter entry, appropriate error
messages are displayed. All error recovery procedures are
explained in section 3.6.

3.3 System Initialization

The BEAR software program has two methods of
initializing the system. If the system was powered on with
new battery RAM modules installed, the EPROMs are checked,
the battery RAMs are checked and zeroed, the status RAM is
checked, and the I/O devices are initialized. If the BEAR
system is powered on with valid data existing in the battery
8AM modules; the battery RAM diagnostic is bypassed and the
system is initialized with the parameter values that existed
when the BEAR was powered off. Data storage then begins after
the barker code (this is a hexidecimal code of 90 EB 90 EB 90
EB used to separate data entries) of the last valid data
block in the battery RAM (see Section 3.5 for examples of how
the data is stored).

The first device that is checked is the EPROM. The
program sums each location in EPROM and compares the
check-sum result with the predetermined value. Next, (only
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if the RAM modules are without valid data) each byte of
static RAM is written with the values AAH, 55H, and zero to
verify its integrity. Finally, each byte of battery RAM is
written with the values AAH, 55H, and zero. During the
battery RAM test., two things are achieved: integrity check of
the RAM and zeroing of the RAM. If any errors occur during
the diagnostic, an error message is displayed. Once the
diagnostics are passed, the program transfers the system
constants from either the EPROM or battery RAM (depending on
the type of initialization with or without valid boom data
already on the RAMs) to static RAM for use by the other
routines in the system.

The next device to be initialized is the Peripheral
Interface Adaptor (PIA) chip. This allows I/O transfer
between the CPU and the display, keyboard, real-time clock,
and the timers. This also determines the circumstances for
generating an interrupt. Once the PIA is initialized, the
real-time clock, timers, and display are initialized.
Finally, the interrupts are enabled and the system waits for
any interrupt to occur. The possible interrupts and their
vectors are:

o Vector 2, DAC, A/D Interrupt

o Vector 5, KEYPD, Key pad Interrupt

o Vector 6, TIMER, Timer Interrupt

See Figures 8-10 for System Initialization Flow Chart.
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System Initialization

Enter

Turn on BBRAM modules &
Perform EPROM diagnosties

Diagnostics status

Set EPROM Ps
Fail Flag Pass

Perform System RAM diagnostics

Fa 
and zero each location

Diagnostics status

Set System RAM
Fail Flag Pass

Perform PAT RAM diagnostics
and zero each location

Diagnostics status
Set BBRAM Pass

Fail Flag

Tranfer parameters
from BBRAM modules to System RAM

Yes Are BBRAM parameters valid ?

No

Perform BBRAM diagonstics
and zero each location

Fad Diagnostics status

Set BBRAM
Fail Flag Paw

Figure 8. BEAR System Initialization Flow Chart
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System Initializatton

Initialize Parallel Interface Adapter
(i/O point )

Yes Diagnostics errors ?

Turn off
BDRAM modules No

Initialize 'display &
display error message

Are BBRAM parameters valid ?

Initialize Real Time Clock No

with values from DDRAM
vin SYSTEM RAM Initialize Real Time Clock

with default values

Set current data pointer (F3) Tranfer default parameters from

at end of last event in EIBRAM EPROM to BBRAM. Current data
pointer IF3) positioned after header.

Set Boom count display message to
000-Yes / No -000

lnll lalize Timers I & 2

Initialize 'Trigger lligh and Trigger Low

Initialize display & move parameters
from System IRA" to IJRAM

Set last event & current event Indicator
locations to current data pointer |F3)

Clear: Newest Data Last Data, Current Peak.
Average & suin data registers.

Set RAT for 2 sec average

Clear : Callbertlon Flags & Calibration Peak
value set calibration to average 4000
sanples (.5 sec)

Figure 9. BEAR System Initialization Flow Chart (continued)
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System Initialization

Enable A/O & processor
interrupts

MAIN WAIT LOOP Turn off BBRAM modules

For Interrupts -"

NHas RAT initialized ?

Yes

Display "READY' Message

N Is display A/D Hex value
Yes Flag set ? (CAL MODE 2)

No N Have 4000 A/D samples
Is display sound

pressure level (SPL) RMS been collected ?

Flag set (CAL MODE 1)? Yes Yes

Display Hex value of A/D sample

Have 4000 A/D samples 0
been collected ? N

es
Take square root of
mean quarres

Search SPL dBL
Table for match

No

Still in CAL MODE I ?

Display SIPL dBl reading Display Boom
Count Message

Zero mean squarred sum

Figure 10. BEAR System Initialization Flow Chart (continued)
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3.4 Run Routines

A/D INTERRUPT ROUTINE (DAC)

The data acquisition (DAC) routine reads the A/D data on
an interrupt. These interrupts occur every 125 microseconds
so this routine must process the data quickly. The purpose
of DAC is to determine if an event is occurring. If DAC
determines an event is not occurring, the data are processed
by running average table (RAT) which maintains a running
average. If an event is occurring, DAC compares the data
with the predetermined parameters, (TRIGGER 2, or TRIGGER 3)
to know when to activate the timers. DAC also keeps track of
the peak values, positive and negative, during the event.
This is performed by the timer interrupt routine (TIMER). All
data read during an event are stored in battery RAM in count
format.

See Figures 11-13 for A/D Interrupt Flow Chart.
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(DAC)
A/D Interrupt Service Routine

Enter

Get 16 bit value from A/0

Yes is flag set for calibration ?

Have 400 A/D 0 No
samples been collected'?

es
Yes Is flag set to display

Is current data poYese No A/D value (CALMODE 2) ?

(Flag 3) 0 end of RAM
Square A/D Value

Return

Divide by 4000

Event
Evaluation Add to mean square sum

N o RAT inltlalt.cd ?

Update PAT e Y Keypad entry ?

No

No Event collection
in progress ?

Manual eveni Yes
save mode ? Increment current data

No pointer (Flag 3) and store
value In BBRAM

Is value < Trigger ILwigh Decrement max samples

No counter

Ye
Is value < - Trigger Low

0

Figure 11. A/D Interrupt Routine Flow Chart

25



Tur-n on 13D3RAM
No Have maxlmum of

samples per event been

Start Timer IYes 
collected

N Did peak occur within
Set up Timer 2 lOOmS of end of event?

Increment current data Event Yes
pointer & store data Ln Evaluation
BBRAM. oldest & peak

Extend Event Duration
by 800 samples (lOOmS

Yes Is this the manual
DATA save more?

N(

Yes IsTinier 2on?7

Decrement Tiner 2 No

counter

Is Tiner 2 counter N o

Event y

Evaluation Yes Is current data > peak ?

Update peak value&
pointer as current data

Is slope rising on falling?7

Figure 12. A/D Interrupt Routine Flow Chart (continued)
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DAC

Is current data Is current data< - rigger Low? > + Triger Hig ?
0' N

Is current data N Is current data
> + Trigger High <- Trigger Low ?

Is Timer 2 on? Is Timer 2 on?

Turn off timer 2 Turn off Timer 2 ?

Is Timer 2 on ? o

Set down crossing Set down crossing (Flag 2)(Flag 2) = current data = urn at one
pointer =current data pointer

ierLoad and start Load and start Timer 2

Figure 13. A/D Interrupt Routine Flow Chart (continued)
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RUNNING AVERAGE TABLE (RAT)

During the power-up diagnostics, the battery RAM modules
are checked and each location is set to zero. Since there
can be a variable number of modules implemented, the end of
RAM is determined and that address is saved in ENDRAT. The
beginning of the average table is calculated by using the
address ENDRAT-16,384. This sets the Running Average Table
for 2 seconds. The address of the beginning of the table is
maintained in register A5 and the latest table pointer in A6.
The running average is maintained in register D3 with the
moving sum in D4. The average is stored with -each valid boom
event to determine any prior offset or microphone drift.

See Figure 14 for Running Average Table Flow Chart.
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RAT
RUNNING AVERAGE TABLE

Enter

Sum = Sum- Last Data Value

Sum= Sum + New Data Value

Store New Data In Table

Increment Table Pointer

Reset Pointer
To Beginning of End of Table ?
Table

No

Logical Shift
Right Sum 14
Places & Store
In Avg.

RETURN

Figure 14. Running Average Table Flow Chart
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TIMER INTERRUPT ROUTINE (TIMER)

The TIMER routine services the timer interrupt which is
used to trigger an end of an event. There are two timers
which can generate an interrupt: Timer 1 which is started at
the beginning of an event and Timer 2 which is started at a
down crossing point (see Figure 6). Once the interrupt
occurs, TIMER analyzes the data to determine if the event was
a sonic boom. There are several parameters that are checked
to validate the event. They are:

o Sufficient Peak Value
o Data Maintained a Positive an Negative Pulse

times after the Peaks.
o Peak Slope Was Fast Enough

If the event was valid, the time, date, and average is
stored after the data followed by three barker codes. If the
event was invalid, TIMER resets the data pointers to the
beginning of the event and the next event is recorded over
the top of the invalid event. Finally, the event counter is
incriminated and the updated "YES/NO" message is displayed.
Before exiting the timer routine, the system parameters and
data pointer are saved in battery RAM.

See Figure 15 for Timer Interrupt Flow Chart.
See Figures 16-21 for Event Evaluation Flow Charts.
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TIMER INTERRUF'r

Enter

Stop Timers

Peak > Trigger 3? L Yeos No
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Figure15. AI Interupt Rutie FlowChar
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EVENT EVALUATION
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Figure 16. Event Evaluation Flow Chart
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Figure 17. Event Evaluation Flow Chart (continued)
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esesIs sample < trigger 3 ?
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Figure 18. Event Evaluation Flow Chart (continued)
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Figure 19. Event Evaluation Flow Chart (continued)
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Figure 20. Event Evaluation Flow Chart (continued)
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Figure 21. Event Evaluation Flow Chart (continued)
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KEY PAD INTERRUPT ROUTINE (KEYPAD)

The KEY PAD routine services the interrupt generated by
a key pad entry. It interprets the key by calling GETKEY and
processes the function that is requested. The functions
available on the BEAR are:

Function Code Description

A Set time and date.

B Set ID and timer values
(Test No., Site No., Serial
No., Timer 1, and Timer 2).

C Set calibration.

D Set soft values: (Trigger 3,
Trigger 2, Positive Pulse
Time, risetime dB, and
risetime).

E Display Memory Remaining

F Save Data

Once the function code is entered, KEY PAD determines if
the values entered are valid. If an incorrect value is
entered, an error message is displayed. The KEY PAD routine
outputs the entered data to the display to provide operator
feedback. Once the last entry is made, the system parameters
are updated with the new values and a change message is
formulated and stored in battery RAM as well as a copy of all
the systems parameters. Once the display is turned on by
entering "*," data acquisition is bypassed to prevent data
analysis being performed with invalid parameters.

See Figure 22 for Keypad Interrupt Flow Chart.
See Figure 23 for GETKEY Flow Chart.
See Figure 24 for A Function routine Flow Chart.
See Figure 25 for B Function routine Flow Chart.
See Figure 26 for C Function routine Flow Chart.
See Figure 27 for D Function routine Flow Chart.

38



Eter

rcte.11Call retkey
Key

Jw"P.1 N ----- 1'el lofl

on ? FrmA? eTU

Active Ye Fnci

- esJoin Yq Funtct ion

? N

KeyturynF 
rcto

Figre22 EYADIntrrptFlo Car

V 7 N9



Q USL-JWLJU9yrA2JffL!Uf

Hey -03l *I)lgl(" Iteinnin,
Field ltawkey.t1.w ey" 

oC0

Mask ltnwkey

Clear 
No e

* DA I t i " f w k yH v 0 I ! l ! r I t e ti m n"Aey16 Se 0Aake 
110p-1.=eu~~ b e

ff- ve 
Rey .01"A Iln Itcelnnnn00 .. Wg!eY e 4 7  jj' I

Keyhe c4 09 (x:
Htn~vkey Ye I{ D) O/itIteta ... 4 Se-027 ? 

it~ ~ "~ n ()I-a . I10 ltawkey

Howvkey Ye it I F tcii O

40NItnwkey _~~~.Key j 0f "1fI'll,, etih 11 OE ?

-047 No Set
"rollit" Hl,

o~ y*~ "nI" Ic., ftn~vkey YeH n w kley Y e g j. 4 O - j-- -( " 13 7 ? 1s1,l y
0' i? L, 0, N

10en 
Set

On 0 ?I ltf ailn

0 $40



"A" FUNCTION ROUTINE

Enter. ?

Incrernen
KeyA

Count

Sentii Key Count yes es
"A" Fiog Clear (Ist Digit or Day) 1 0o

Display

Key - 12?7 Yes Fec nA

Ke out~Tim Key Count Yes es B
C. 1? -0

a Key - I I ?(IsDiiofIou ) C

Key Counit Yes AA
-2?

Key Count yes Cienr KyCut Yse
-9 ? 0Display IIs ii fMn

Keyis CountI Yes lMin

Key Coun Yeun Yesiln
0. 

?

Point ? list Digit or Smc. No
Key Count Yes No Ae Ke C0n Y? e

-215? A KyCu( Yse

Key I Ii?B
Key Count es No

-15? A0
e s

Update Real

Re~turnl Key Count Save New

Figure 24. A Function Routine Flow Chart
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"B" FUNCTION ROUTINE

Enter

Increnien

Count

set

VA Flag Clear

0 Display Real

z?

Key Count Yes
=2?A

=9 ?DipaA

Key Count Yes Return
=12? Set Key

0 Count to I

=15? ADisplay
0 sNo "Key Entry Error

B Return

- 18?A

Fige 25.c B&ucinRuieFo hr

42



"C" FUNCTION ROUTINE
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Figure 26. C Function Routine Flow Chart
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Figure 27. D Function Routine Flow Chart
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3.5 Stored data examples

INITIALIZATION DATA

The following example illustrates some typical data
formats from different types of events occurring in the BEAR.
These represent the data as it is stored on the RAM modules
and transferred to the raw data files.

The first event to occur following application of power
to the BEAR is the initialization diagnostics. Following
their successful completion, the working cache SRAM is loaded
with the default working parameters. Then the following data
set is loaded into the first RAM module pair (least
significant address shown first). These values represent the
default parameters. EB and 90 are the data values we chose
to be our barker code used to separate events in the RAM
storage. Please note that only on the very first writing of
barker codes is a set of five data values of EB90 written.
All other events, be they sonic boom or keypad events, are
always separated by a set of three barker codes , which are
always preceded by a three word group of data representing
the current real-time. All of the programable parameters are
set off with a mask of 100016 to 900016. If the parameters
are too big to fit into the mask then they are written in the
next word after the mask. The data values are obtained by
subtracting the mask value from the stored value.

HEX VALUE MSB LSB DESCRIPTION

EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code

1000 000100002 000000002 Test Number Default = 0010
With mask of 100016

2000 001000002 000000002 Site Number Default = 0010
With mask of 200016

3000 001100002 000000002 BEAR Serial Number Default =
0010 With mask of 300016

4000 010000002 000000002 Mask Word for Timer #1
The next word contains the
Timer #1 count value divided
by 1016.
1 count = 1/8000 Second

03E8 000000112 111010002 Timer #1 Default Value
of 1000 (This is the value
stored For a 2 Second Timer 1)
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(i00010 * 1016 = 160001o counts
= 2 sec event timer)

5000 010100002 000000002 Mask Word for Timer #2
The next word contains the
Timer #2 count value divided by
1016

03E8 000000112 111010002 Timer #2 Default Value
of 100010 (This is the value
stored for a .2 Second Timer 2)
(10001o * 1016 = 1 6 0 0 0 ,o counts
= 2 sec; interperted by program
as .2 sec cycle timer)

600A 011000002 000010102 Positive Pulse Default Value =

1010 With mask of 600016

7000 011100002 000000002 Mask Word for Trigger #2
The next word contains the
Trigger #2 count value

8012 100000002 000100102 Trigger #2 Default of
count = 1810
Value = 100 dB

8000 1 0 0 0 0 0 0 02 000000002 Mask Word for Trigger #3
The next word contains the
Trigger #3 value

0040 000000002 010000002 Trigger #3 Default Value
count = 6410
Value = 107dB

9006 100100002 000001102 Peak Slope Rise dB
Default = 6
With mask of 900016

9035 100100002 001101012 Peak Slope Risetime
Default = 35
With mask of 900016

0000 000000002 000000002 Default: Minutes and Seconds
(2 words Min 00 - Sec 00)

2000 001000002 000000002 Default: Days and Hours
(2 words Day 20 - Hr 00)

8805 100010002 000001012 Default: Years and Months
(2 words Yr 88 - Mn May)

EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
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PARAMETER CHANGE DATA

When any parameter is changed it is stored in the
Battery Ram just like any other data. It is distinguished
from real Boom data or stored data by its length. Any event
less than 10 data points is considered a parameter change.
To change any parameter like trigger #3, or any "D" key
value, all "D" key parameters must be entered, not just those
to be changed. For example, if the "D" key parameters were
set at 105.095.00.05.02 and you wanted to change the value of
trigger #3 (high trigger) to 137 dB, press * the ENT and
enter the new value 137.095.00.05.02 and press ENT. This
procedure applies to "A" and "B" keys also. Keys C, E, and F
are not for data entry. The "F" key allows storage of 1
second of data, or 7661 data points. To save data, press *
and then F.

The following is an example of a time change on the "A"

key.

HEX VALUE MSB LSB DESCRIPTION

EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code

(These three are the previous
event's ending barker Code, not
to be rewritten)

3700 001001012 000000002 Real-Time: Minutes and Seconds

2313 001000112 000100112 Real-Time: Days and Hours

8908 100010012 000010002 Real-Time: Years and Months

EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code

The following is an example of a site, test and serial
number change on the "B" key.

HEX VALUE MSB LSB DESCRIPTION

EB90 111010112 200200002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code

(These three are the previous
event's ending barker Code, not
to be rewritten)

1001 000100002 000000012 Test Number changed to 01,,
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With mask of 100016

2002 001000002 000000102 Site Number changed to 0210
With mask of 200016

37D7 001101112 110101112 BEAR Serial Number changed to
200710
With mask of 300016

4000 010000002 000000002 Mask Word for Timer #1
The next word contains the
Timer #1 count value divided by
1016
1 count = 1/8000 Second

03E8 000000112 111010002 Timer #1 left at Value
of 10001, (This is the value
stored for a 2 Second Timer 1)
(100010 * 1016 = 1600010 counts
= 2 sec event timer)

5000 010100002 000000002 Mask Word for Timer #2
The next word contains the
Timer #2 count value divided by
1016

09C4 000010012 110001002 Timer #2 changed to Value
of 25001) (This is the value
stored for a .5 Second Timer 2)
(250010 * 1016 = 4000010 counts
= 5 sec; interperted by program
as .5 sec cycle timer)

3705 001001012 000001012 Real-Time: Minutes and Seconds

2315 001000112 000101012 Real-Time: Days and Hours

8908 100010012 000010002 Real-Time: Years and Months

EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
EB90 111010112 100100002 barker Code
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EVENT DATA

The next example is that of a partial listing of any
actual event which would be saved assuming the use of the
default parameters in the system. Note that the length of an
actual event is always very long (greater than ten data
points) when compared to a keypad event. Also, the last data
point just after the real-time clock information is the
average value from the running average table just prior to
the recording of this event. This piece of information is the
only data not retrievable from the system data for post test
analysis and is included here for analysis purposes. All
data are stored in raw A/D counts.

HEX VALUE BINARY VALUE DESCRIPTION

EB90 1110101110010000 barker Code
EB90 1110101110010000 barker Code
EB90 1110101110010000 barker Code
0010 0000000000010000 First Data Point

(voltage value for 99 dB)

0041 0000000001000001
05B7 0000010110110111
392C 0011100100101100 Peak Value (count of 14636 =

voltage value for 158.3 dB)

Other Data Points for
recorded Boom Event

00OC 000000000001100
0006 000000000000110 Last Data Point (count of 6 =

voltage value for 90.6 dB)

xxxx xxxxxxxxxxxxxxx Real-Time: Minute and Second

xxxx xxxxxxxxxxxxxxx Real-Time: Day and Hour

xxxx xxxxxxxxxxxxxxx Real-Time: Year and Month

0001 000000000000001 2 seconds Average Noise Level
Prior to this Event (count of
1 = voltage value for 75 dB)

EB90 i110101110010000 barker Code
EB90 i10101110010000 barker Code
EB90 11i0101110010000 barker Code
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3.6 Error Messages and Recovery Procedures

MESSAGE REASON AND/OR RECOVERY

RAM CHECK SUM MISMATCH IN PROM DURING
POWER-UP DIAGNOSTICS

RECOVERY: POWER DOWN UNIT
POWER ON UNIT
IF ERROR STILL OCCURS,
SERVICE IS REQUIRED

STATIC RAM ERROR READ/WRITE ERROR IN THE STATIC RAM
DURING POWER-UP DIAGNOSTICS

RECOVERY: POWER DOWN UNIT
POWER ON UNIT
IF ERROR STILL OCCURS,
SERVICE IS REQUIRED

BAT RAM ERROR READ/WRITE ERROR IN THE BATTERY RAM
MODULES DURING POWER-UP DIAGNOSTICS

RECOVERY: POWER DOWN UNIT
RESEAT BATTERY RAM

MODULES
POWER ON UNIT
IF ERROR STILL OCCURS,
POWER DOWN UNIT.

REPLACE
BATTERY RAM MODULES
POWER ON UNIT
IF ERROR STILL OCCURS,
SERVICE IS REQUIRED

KEY ENTRY ERROR DISPLAYED WHEN AN INVALID KEYPAD ENTRY
IS MADE DURING A PARAMETER CHANGE

RECOVERY: PRESS THE "CLR" KEY
PRESS THE FUNCTION KEY
DESIRED
PRESS THE "ENT" KEY

INVALID NUMBER DISPLAYED WHEN AN I1VALID OR OUT OF
RANGE VALUE IS ENTERED FOR A PARAMETER
DURING A PARAMETER CHANGE

RECOVERY: SAME AS "KEY ENTRY
ERROR"
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NOT ACTIVE DISPLAYED WHEN AN INVALID FUNCTION
KEY IS SELECTED

RECOVERY: PRESS "*" TO TURN
DISPLAY OFF
PRESS "*" TO TURN
DISPLAY ON
ENTER A DIFFERENT
FUNCTION KEY

ENTER CODE DISPLAYED WHEN THE FULL SYSTEM RESET
FUNCTION IS SELECTED. THE OPERATOR
SHOULD ENTER THE RESET CODE SEQUENCE

READY DISPLAYED AFTER THE POWER-UP
DIAGNOSTICS HAVE BEEN SUCCESSFULLY
COMPLETED

0OO-YES/NO-OOO DISPLAYS THE NUMBER OF VALID SONIC
BOOMS (YES), AND INVALID EVENTS (NO)
THAT HAVE BEEN DETECTED. THESE
COUNTERS ARE RESET DURING POWER-UP OR
SYSTEM RESET

BAT RAM FULL DISPLAYED WHEN THE EVENTS RECORDED
HAVE FILLED THE BATTERY RAM MODULES

RECOVERY: POWER DOWN THE UNIT
REPLACE THE BATTERY
RAMs WITH NEW MODULES
POWER THE UNIT ON

SYSTEM IS RESET DISPLAYED AFTER THE FULL SYSTEM RESET
FUNCTION HAS BEEN SUCCESSFULLY
COMPLETED. WHEN DIAGNOSTICS HAVE BEEN
COMPLETED, THE "READY" MESSAGE IS
DISPLAYED
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3.7 Software Listing

LOCATIoI OBJECT CODE LIVE SOURCE LIVE

1 "08000"
2

3
4'

7 1 Bi8 *
8'

9 This program records sonic data onto the battery ram
10 * modules in search of a sonic boom. Once an end of event
11 * is detected,the data is analyzed to determine if the
12 # event ms a sonic boom. If so,the data is retained.The
13 # BEAR program also services the keypad which allow an
14 1 operator to enter time and date information as well as
15 1 parameters for analyzing the data.
18 0 Once the software system is initialized,the BEAR is
17 v strictly interrupt driven.The interrupts that are
18 * serviced are:the AI/D interrupt for data collection,
19 f and the keypad interrupt for parameter entry. Timers 1 & 2,
20 # which determine the end of an event collection, are software
21 # maintained timers.
22 # As par of the initialization, a pour up diagnostic
23 is performed in which the integrity of the EPROM's,
24 System Static ha, Running Average Table (RAT) Ram and Battery Ram
25 # are checked and zeroed. The Battery Raw is zeroed only if valid
28 t events are detected upon power up. If an error is detected,
27 1 an appropriate error message is displayed.
28 # The AI/D interrupt routine (DAC) processes the input data.
29 1 It maintains the running average through calls to RAT,
30 and determines when an event has begun. ten an event is
31 detected,DAC activates the timers at the appropriate

32 times.
33 The end of an event is caused by either timerl or timer2 expiring.

34 # If the event evaluation routine determines that the data is a
35 * sonic boom,the data is retained, else the data pointer
38 # is reset and new data will be written over it.
37 1 The keypad interrupt is serviced by the routine (XEYPD).
38 * tenever a key is depressed,this routine is executed.
39 * KIYPD determines if the entry ws valid,and if so,stores
40 1 the data in the system parameter arrayi,as well as,in
41 # the Battery Ram.KEYPD also outputs the entered information
42 v to the display to provide operator feedback.

43 *
44 v The default parameters for the BEAR are:

45
46 Tim: seconds - 0
47 minutes - 0

48 hour -0
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49 day - 01
50 month - 10
51 year - 87
52
53 Test lumber - 0
54 Site Number - 0
55 # Serial Number - 0
56' Tir I - 2 sec.
57f Timr 2 - .2 tee.
58' Jump Value - 10
59 f Trigger 2 - 100 db
60' Trigger 3 - 107 db
611 Peak Slope db - 6 db
62 f Peak Slope time - 35 moe.
63 #
64 # The register utilization by the BEAR is
65 #
66v DO -NEWEST DATA AO - GENERAL USE
67 4 DI - OLDEST DATA Al - BEGIIIN6 OF EVENT (FLAG 1)
68 # D2 - CURRENT PEAK A2 - DONN CROSSING (FLAG 2)
69 # D3 - AVERAGE A3 - CURRENT DATA POINT (FLAG 3)
70 * D4 - MOVIiG TOTAL A4 - PEAK VALUE POINTER (FLAG 4)
71 0 D5 - GENERAL USE A5 - NGITIVE PEAK POINTER
72 # D6 - A6 - OLDEST RAT VALUE POINTER
73 f D7 - A7 - STACK POINTER
74 f
75 #
76 v TRIGRL - POSITIVE PULSE TIE

77 # TRIGR2 - SECOND JUMP VALUE
78 f TRIGR3 - PEAK TRIGGER VALUE
79* TINl - EVENT TIER
80 # TIER2 - INTERVAL TIER
81 # TEST - STATUS WDOB
82 #
83 BIT 0 1 = RISING SLOPE 0 = FALLING SLOPE
84 BIT I I = TIER 1 O1 0 : TIER 1 OFF
85 BIT 2 I = TIER 2Of 0 = TIER 2OFF
86 BIT 3 1 x INITIALIZE RAT 0 z INIT. COMPLETE
87
88 I

90 I

91 #
(0000) 92 PIOM KQU OOOOH PROM START ADDRESS
(7FF) 93 IDPIN RU 7FF1 PROM IND ADDRESS
(8000) 94 SIAM EQU 80001 STATIC RAM START
(8fF) 95 Ion Egg 8FFIT STATIC RAN lID

(00018001) 96 Bums IOU 180011 BT. RAN 011/0" LOC.
(00800000) 97 BRAN IOU 8000008 ATTRY RAN START
(OO87FDFO) 98 INDMBI IQU 87FDFOE KID OF BAT. RAN
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(0087A030) 99 KIDDATA EQ 87A030H END OF VALID DATA
(0087FEOO) 100 VABSTI 1QU 87FEOOH PARAETER STORAGE

101 * EIDRAT EQU 8DFFFEl END OF RAT TABLE (MODEL EBE)
102 SIZEi EQU 8DBFFCH % 1 SEC. AVG START (MODEL BBIE)
103 # SIZE2 EQU 8D7FFCH 2 SEC. AVG START (MODEL BE)
104 # SIZE3 1QU 8CFFFCH % 4 SEC. AVG START (MODEL BEE)
105 , SIZE4 1QU 8CO000H % 8 SEC. AVG START (MODEL BEE)

(008C0000) 106 STRAT 1QU 8COOO0 START OF RAT RAN
(O08CFFFE) 107 ENDRAT 1QU 8CFFFEH ED OF RAT TABLE (MODEL 1020)
(008CCOO) 108 SIZE1 1QU 8CCOO0 % 1 SEC. AVG START (MODEL 1020)
(008C8000) 109 SIZE2 EQU 8C80001 % 2 SEC. AVG START (MODEL 1020)
(008C0000) 110 SIZE3 1QU 8CO000H % 4 SEC. AVG START (MODEL 1020)
(008C0000) 111 SIZE4 EQU 8CO0008 % 8 SEC. AVG START (MODEL 1020)1ON-FUNC
(00010000) 112 ADC EQU 10000B AID DATA ADDRESS
(00020000) 113 DISPLY 1QU 200001 DISPLAY ADDRESS
(00028000) 114 PIA EQU 280001 1/0 ADDRESS

(0001) 115 ADATA EQU 1 PIA A DATA REGISTER
(0001) 118 ADDR 1QU I PIA A DIR REGISTER
(0003) 117 ACNTL EQU 3 PIA STATUS/CONTROL
(0005) 118 BDATA 1QU 5 PIA B DATA REGISTER
(0005) 119 BDDI EQU 5 PIA B DIR REGISTER
(0007) 120 BCNTL EQU 7 PIA B STATUS/CONTROL
(0020) 121 HOLD EQU 201 RTC HOLD
(0060) 122 READ EQU 60H RTC READ/HOLD
(OOAO) 123 WRITE 1QU 00 RTC VRITEIROLD
(0082) 124 TIMCONT EQU 82H TIMER CONTROL
(OOE ) 125 IRQEI EQU RHI TIER ONE SHOT
(OOAO) 126 STTIM EQU OAOH TIE 3 ENABLE
(OOEO) 127 STTIN EQU OEOH START TIERS
(0035) 128 ADENA EQU 35H ENABLE AI/D INT.
(0005) 129 TIMSB 1QU 5 TIMER 1 ESB
(0007) 130 TILSB EQU 7 TIER I LSB
(0009) 131 T2MSB 1QU 9 TIER 2 ESB
(O00) 132 T2LSB 1QU ORE TIER 2 LSB
(OOOD) 133 T3ESB 1Q ODD TIER 3 EB
(OO0F) 134 T3LSB 1QU OFM TIER 3 LSB
(001) 135 DIST2 1QU OAi DISABLE TIER 2
(0001) 136 TICITRiL 1QU I TIER I CONTROL
(0003) 137 T2CITRL EQU 3 TIER 2 CONTROL

(00030000) 138 TIMADDR 1QU 30000H TIER ADDRESS
(0001) 139 TSTAT 1QU 1 TIMR STATUS
(0020) 140 PRVTRP 1QU 201 PRIVELAGE TRAP VECTOR
(0064) 141 AUTOVI 1QU 64! AUTOVECTOR I
(0068) 142 AVTOV2 1Q1 681 2
(000C) 143 AUTOV3 1QU SC 3
(0070) 144 AUTOV4 1QU 701 4
(0074) 145 AOTO5 1QU 74! 5
(0078) 140 £1TO 1Q 78! 6
(007C) 147 AOTOV7 1QU 7CH 7

148
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(20202020) 149 BLInK 1QD BLANK WORD
(190) 150 BAKR 1QU OBOOH BANKER CODE
(6F71) 151 STACK 1QU 6SF711 START OF SYSTEM STACK
(SFO0) 152 STSTI 1Qg 8F0R START OF SYSTEM STACK
(0000) 153 TiUN 1QU 0 TEST NUN.
(0002) 154 SITE EQU 2 SITE 19M1
(0004) 155 SERIAL Qu 4 SEIAL iUBER
(0000) 156 TELG1 IQU 6
(0008) 157 ?MALI EQU a TIMR I VAL
(OOOA) 158 TW 2 1Q 10
(00C) 159 TIVAL2 EQU 12 TIER VALUE 2
(0001) 160 TR61 1QU 14 T11901 I
(0010) 161 TR62FL 1QU 1
(0012) 162 T102 EQ 18 TRIGGER 2 VALUE
(0014) 163 TR83FL 1QU 20
(0016) 164 T163 1QU 22 TRIOGER 3 VALUE
(0018) 165 PSLOP 1QU 24 PEAK SLOPE IN DB
(O01A) 166 PSLTN 1QU 26 PEAK SLOPE ID TIM
(O01C) 167 STIM 1QU 28 mIIU!SSC.
(0011) 168 PRINI 1QU 30 DAT/HOUR
(0020) 169 MTin Q1U 32 YiAR B/iDH
(0000) 170 NUL 1Qg 0

171 06 SiAn START OF STATIC RAN
008000 0000 172 TRIGRIl DC.U 0
008002 0000 173 TRIGRI DC.V 0 TRIGGER 1 I1 COUNTS
008004 0000 174 TRIG121 DC.1 0
008006 0000 175 TRIGD2 DC.V 0 TRIGGER 2 IN COUNTS
008008 0000 176 TR6I31 DC.1 0
00800A 0000 177 TRIGR3 DC.V 0 TRIGGER 3 11 COUNTS
00800C 0000 . I Tiel DC.1 0 TIER 1 II COUNTS
008001 0000 1% 'I112 DC.N 0 TItER 2 11 COUNTS
008010 100 TSTIIF DS.V 17 CONTAINS THE TEST INFO FROM THE

(8030) 181 IND 1QU 8-2 HEADER BLOCK
008032 0000 182 CL(I DC.U 0 MIN/SiC VALUE
008034 0000 183 CLK2 DC.V 0 HOUR / DAY VALU
008036 0000 184 CLK3 DC.l 0 YEAR I )T VALUE
008038 185 SECI DS.B I SICONDS
008039 186 Ill DS.9 1 MINUTES
00803A 187 HOURI DS.3 1 HOURS
00803B 18 DATI D5.5 1 DAYS
00603C 10 iNTIl S.B 1 3i1TH
00803D 100 TRANI DS.3 1 YEARS

008031 191 PORTAD DS.B 1 PORT A DATA
008037 192 PORTC DS.B 1 PORT A COiD
008040 193 PODBD D.3 1 PORT B DATA
008041 194 PORN DS.B I PORT B COmmID
008042 195 W17IN DS.3 1 KETBOARD INPUT VALUE
008044 0000 196 DC. 0
008046 107 CUItli DS.L 1 SAVE AREA FOR CURRENT DATA POINTER
00804A 198 CURAVG DS.3 I SAVE AREA FOR CURRENT AVERAGE
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00804C 0000 0000 199 TEMPT' DC.L 0
008050 0000 0000 200 TES 2 DC. L 0
008054 0000 0000 201 IEOPK DC.L 0 IEGITIVE PEAK VALUE
008058 0000 0000 202 BOTRAT DC.5 0 BOTTOM OF RAT
00805C 0000 0000 203 SVNTI'T DC.L 0 COUNTER FOR EV1EN DURATIOi
008060 0000 0000 204 T2CJT DC. L 0 COUNTERI FOR 7l 2 DURATION
008064 0000 205 ITAT DC.i 0 STATUS OF 3MRY DIAGNOSTIC
008006 0000 208 VBOOM DC.W 0 VALID 1001 COUNT
008088 0000 207 NVBOOM DC.V 0 101-VALID BOOM COUNT
00806A 208 80011 DS.8 13 BOOM COUNT MSG
008077 209 BOO32 DS.8 3 CONTINUED
00807A 0000 210 DC.i 0
00807C 211 CAUNG DS.B 16 CAL DISPLAY KSG BUFFER
00808C 212 £0I6 DS.8 6 CAL 2 DISPLAY MSG
008092 213 DAT18G DS.B 10
00809C 214 GlSG DS.B 1 MEMOR LIFT ESSAGE
008OAC 0000 215 IUP DC.if 0 P0OM UP FLAG
0080AE 0000 216 PifClT DC.i 0
0080B0 0000 217 CALFLM DC.1 0 CAL DDER FLAG
008082 0000 0000 218 CALSUM DC.L 0 SUM VALUE DURING CL.
00808 0000 219 CALTIM DC.Y 0 CAL. PERIOD
00808 00 220 HlUND DC.8 0 DECIMAL CONVERSION VALUE (100'S)
0080B9 00 221 TEN DC.B 0 ' (10'S)
00808, 00 222 UNIT DC.B 0 (I'S)
0080BC 0000 223 DC.1 0
00808K 224 ADATA DS.B 15 A FUNCTION DATA
0080CE 225 8KDATA DS.8 16 B FUNCTION DATA
0080D 226 DIDATA DS.B 16 D FUNCTION DATA
00801K 00 227 TEST DC.B 0 TEST STATUS
0080F0 0000 228 DC.W 0
0080F2 0000 0000 229 LSTEVT DC.L 0 LAST EVENT ADDR.
0080F6 0000 230 ISTFLG DC.V 0
0080F8 0000 231 1S573X DC.1 0
O080FA 0000 232 ITAST DC.i 0
0080FC 0000 233 DATSAV DC.i 0
0080FE 0000 234 ADVAL DC.i 0 hID TAL FOR CAL 2
008100 0000 235 ADSPFLG DC.W 0 CAL 2 FLAG
008102 0000 236 BOO 1W DC.W 0
008104 0000 0000 237 T7211GB DC.L 0 POS. TIG 2
006108 0000 0000 238 T12LOW DC.5 0 1E6. TRIG 2
00810C 0000 239 DC.1 0

(8101) 240 ENDYAR 1QU I END OF PARAMETERS
(00F8) 241 NEKOFF IQU R8Tl3-SilA K ADDRESS OFFSET

242 ::::.............................................
243 ; DECLAJE STORAGE FOR KEMAD VARIABLES
244 ::::::...........................................
245

008101 00 246 DSPADI DC.B 01 CIARATER LOCATION TO DISPLAY
00810F 00 247 DUET DC.8 08 PUTS EETIN 03I Of A NDD DO RiIT
008110 0000 248 DIGITS DC. 1 01 SAVE AREA FOR 3iULT
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008112 0000 249 KEY pc.I OR KEY ENTERED

008114 0000 250 FUICT DC.i OR LAST FUNCTION CODE ENTERED

008110 0000 251 OFF DC.N 0 DISPLAY O/OFF FLAG

008118 0000 252 ERBIUM P.1 0R KYBOARD E11OI CODE

00811A 0000 253 ALPHA P.1 OH LAST ALPHA CHARACTER ENTERED

00811C 0000 254 COUNT PC.1 01 KEYPAD CHARACTER COUNT

00811K 0000 255 POINT DC., 08 DECIMAL POINT O/OFF FLAG

008120 0000 250 HITR p.1 0 BEGINNING OF AKEY DATA

008122 0000 257 LOU Dc.i OR YEAR

008124 0000 258 HIND DC.i 0 NONTM

008126 0000 259 LOiO DC.i OH

008128 0000 280 HIDA DC., 0H DAY

00812A 0000 261 LODA DC., 0

00812C 0000 282 BIBB DC.i 0 HOUR

00812E 0000 263 LOU DC. OR

008130 0000 264 HIMN P0.1 OR MINUTE

008132 0000 265 LOW 0.f OR

008134 0000 200 RISC DC.i 0 SECOND

008130 0000 267 LOSC DC., 0

008138 0000 268 HITT DC.I O BEGINNING OF DKEY DATA

00813A 0000 269 LOTT DC.W 08 TEST IS ER

00813C 0000 270 HISM DC.V 0 SITE IUllER

00813E 0000 271 LOSI PC.V 0

008140 0000 272 HITI DC.V OR TIMER 1

008142 0000 273 LOTI 0C.1 OH

008144 0000 274 HIT2 DC.I OH TIMER 2

008140 0000 .' LOT2 pc.1 OH

008148 0000 276 SI DC.I OH SERIAL M#UllER

00814A 0000 277 S12 PC.1 0

00814C 0000 278 S13 PC.1 0

00814E 0000 279 S14 DC.I OH

008150 0000 280 HITR3 DC.1 OH BEGINNING OF KEY DATA

008152 0000 281 MITR3 DC.V 0H TRIGGER 3

008154 0000 282 LOTR3 DC.I OH

008156 0000 283 HIT12 DC.I 01 TRIOGR2

008158 0000 284 ITR2 PC.V OH

00815A 0000 285 LOTR2 DC.l OH

00815C 0000 280 HIJY DC.i 0 JUMP VALUE

00815E 0000 287 LOJV DC.I OH

008100 0000 288 111 DC.I OH RISE DB

008102 0000 289 LOBV PC,0 OH

008164 0000 290 HIRT DC.i OH RISE TIME

008160 0000 291 LORT DC.I OH

008168 0000 292 YEAR 0C.V OH YEAR CONVERTED

008161 0000 293 lOTE PC.1 OH NIM

008160C 0000 294 DAY PC.1 OR DAT

0081E 0000 205 HOUR DC.1 o HOUR

008170 0000 296 MINUTE PC.1 OH MINUTE

008172 0000 297 SECOND PC.1 OH SECOND

008174 0000 298 Tu DC. OH TEST to.
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008176 0000 299 SITKN DC.A OH SITE 10.
008178 0000 300 TIEfil DC.A OH TIMER 1
00817A 0000 301 TIMER2 DC.A OH TIER 2
00817C 0000 302 SERNO DC. OH SIRIAL 10.
008171 0000 303 TIG3 DC. OH TRIGGER 3
008180 0000 304 TRIG2 DC.A OH TRIGGER 2
008182 0000 305 JMPVAL DC.A OH M VAL.
008184 0000 306 RISEDB DC.A OH RISE DB
008186 0000 307 RISET DC. OH RISE TiE

308
309
310
311
312
313 ORO PROM START OF PROM (DDI. 0)
314

000000 0000 8FO0 315 DC.L SYSTX SYSTEM STACK
000004 0000 03FC 316 DC.L BEAR START OF PROGRAM
000008 0000 lOBE 317 DC.L BUSKR BUS IOR TRP
OOOOOC 0000 IOCO 318 DC.L ADDEiR ADDRESS ERROR TRIP
000010 0000 0000 319 DC.L IUL,IUL,IUL,RUL
000020 0000 03FC 320 DC.L BEAR START OF PROGRAM
000024 0000 0000 321 DC.L IUL,IML,RUL
000030 0000 0000 322 DC.L 0,0,0
00003C 0000 0000 323 DC.L IUL
000040 0000 0000 324 DC.L 0,0,0,0
000C50 0000 0000 325 DC.L 0,0,0,0
000060 0000 0000 326 DC.L JUL
000064 0000 0000 327 DC.L iUL START OF AUTOVECTOR VICTOR 1
000068 0000 0A52 328 DC.L DAC AID IITRUPT VECTOR 2
00006C 0000 25B6 329 DC.L LITIG LIGMI IITRRUPT VICTOR 3
000070 0000 0000 330 DC.L IUL VICTOR 4
000074 0000 10C2 331 DC.L MED KEY PAD IRQ VICTOR 5
000078 0000 2184 332 DC.L TIER PROGI TIEM  IRQ VCTOR 6
00007C 0000 0000 333 DC.L JUL VICTOR 7
000080 0000 0000 334 DC.L JUL
000084 335 DS.L 11
OOOO O 0000 0000 336 DC.L IUL
000094 0000 0000 337 DC.L I
OOODSB QOO 0000 338 DC.L JUL
OOOOBC 339 KW? DS.L 208

340
341
342

O003FC 4171 343 BEAR 1OP
00037K 49 0000 344 LUA.L STACI,A7
000404 46FC 2700 345 MoVI.A #2700D,SR
000408 4779 0000 346 LKU.L SYSTK,A7

347
000401 08B9 0000 348 BCLR #0,3AM TuRn O BAT. IUK
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000416 243C 349 U3YR.L WO0,D2
00041C 6100 OCOA 350 SR DELAY
000420 4287 351 CU.L D7

352
353 I

355 I
356 v THIS SECTION BEGINS TE POWR UP DIAGNOSTICS.
357 # IT PERFORM A CRCK SUM CICK OF THE PROM TIN
358 * DOES A RITE AND READ CHECK OF THE STATIC RAi
359 n AND BATTERY RAN

361 # ERROR STATUS IS STORID IN D7
362 # 0 -EPRO ERROR
363 f I - SYSTEM STATIC RAN ERROR
364' 2 -UAT OR BATTERY RAN ERROR
365 n
366
367
368
369 I DIGSTT MOVE.V O,1STFL CLEAR RESET FLAG

000422 41F8 0000 370 ROMIG LEA.L PROM,AO GET START OF PROM
000426 203C 371 OVE.L #EMDPRU,DO GET END OF PROM
00042C 4281 372 CLU.L D1 ZERO SUNING REa.
000421 D258 373 2,LP? ADD.V (AOI+,DI SUM PROM ON WORD BOUNDARY
000430 0ICO 014 CUPA.L DO,A0 CRCK FOR END OF PROM
000432 B6FA 375 BIE low3
000434 B250 376 CNP.W [AO],Dl CRCK CRECKSUM
000436 0700 0006 377 BEQ SANDIG IF NOT = GOTO ERR
00043A 08C7 0000 378 BSET 10,D7 SET ERROR BIT
000431 41F9 0000 379 SANDIG LEA.L SEAN,AO GET START OF STATIC RAM
000444 203C 380 OVE.L ENDSRM,DO GET END OF STATIC RAM
00044A 323C AAAA 361 MOVE.V *OAAAAR,DI IIIT FIRST MASK
000441 343C 5555 382 RVO.W *5555H,D2 III? SECOND MASK
000452 3081 383 SLOOP II71.I DI,[AOI WRITE MASK
000454 B250 384 CIP.U (AO],D1 RBAD/CIE MASK
000456 6700 0006 385 BEQ SLPI
00045A 08C7 0001 386 BST #J,D7 SET E110R BIT
000451 3082 387 SLPI MV7.V D2,[AO] ITE SECOND MASK
000460 B450 388 CM.I (AO],D2 READICI I
000462 6700 0006 389 BEQ SLP2
000466 08C7 0001 390 BSET #1,D7 SET E ROR BIT
00046A 4250 391 SLP2 CLI.I rio ZERO MITlY LOCATIOI
000460C DIFC 392 ADDA.L 12,AO IlCE ADDI POINTER
000472 RICO 393 CWA.L DO,AO CHECK FORID
000474 ODC 394 BLI SLOOP
000476 41F9 006C 395 1ATIA LEA.L S73*T,A GET START OF RAT RAN
00047C 203C 396 RVO.L *EIDAT,DO GET KID
000482 223C 397 VDVI.L SOA5A51,Dl LOAD MAS
000488 30c1 398 1A*73 IO11.1 Dl,[AO)+ WRITE MASK
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00048A DICO 399 CMI. DO,AO CHCK FOR KiD OF 1*T
00048C 5"FA 400 DLI RTU? BITE SKT WORD
000481 41F9 OC 401 LKA.L STRAT,AO GIT START OF RAT
000494 3410 402 RATLP HOVE. [AO],D2 FITCH DATA
000496 8441 403 ClP.U D1,D2 CHICK DATA
000498 6000 O00C 404 DIE EDMST TEST FAILED
00049C 4258 405 CLR.I (AO]+ ZERO WHD

000491 RICO 400 CE'A.L DOAO CHECK FOR EID OF RAT
O004AO 6FF2 407 DIE RATLP DO AGAIN
0004A2 6000 0006 408 BRA COIRAN PASSED TEST
0004A6 08C7 0002 409 INDTST BST #2,D7 FAILED TEST
0004U 41F9 0087 410 CONIBRAM LA.L VARSTR,AO % GET DAMN PAIRAITERS START AD
0004B0 0C68 IBCD 411 CNPI.1 IOABCDI,EIOFF( AO] % CHICK BUM DATA GOOD MIAS
0004B6 8600 O01E 412 BDI BRADIG I IF NO GOOD, PERFORM BRAD)IA6
0004BA 43F9 0000 413 LIA.L SRAN,A1 % ELSE MOVE PARAliTIRS TO STATIC RAN
0004C0 12D8 414 RELOAD NDVI.D [AO1+,[Al]+ %
0004C2 B3FC 415 CVWA.L #IIDA1,A1 %
0004C8 6DF6 416 BLT RELOAD I
O004CA 33FC 0001 417 )V.3 S1,RSTFLG % FLAG DRAM IS GOOD
0004D2 6000 0031 418 BRA INIPIA % INITIALIZE PIl

419 COAMU LEA.L VARST1,AO LOAD PARASETUlS FROM BRA
420 LIA.L SRAM, AI TO STATIC RAM
421 RELOAD NiOR.B (AO]+,[A1].
422 CVPA.L eKNDIARAI
423 DLT RILOD
424 CMP.l *OABCDH,RSTEK IF DRAN DATA STILL GOOD
425 DIE BRADIG
426 NDVE.V #1,RSTFLG
427 BRA IIIPIA G0 TO DATA ACQ.

0004D6 41F9 0080 428 DRANEIG LEI.L BDRAAO START OF BAT. RAN
0004DC 203C 429 NDVE.L SIEDD RM,DO
0004E2 223C 430 NDVI.L 0OA5158,D1 SIT UP 1riK
000418 30C1 431 BRUIT 1V1.V DI,(AO]+
0004UA DICO 432 C0A.L DO,AO CHICK FOR KID
O004EC OFFA 433 DIE BMRWT
00041 41F9 0080 434 LEA.L BRAMIAO GET START ADDRESS
0004F4 203C 435 NDVI.L IIDDBI,DO EiD ADDRESS
O004FA 3410 430 BLOOP )V1.3 (AO],D2 READ DATA
0004FC B441 437 CMP.U D1,D2
0004FE 6600 0008 438 Big EDRAM IF NE THIS IS END OF RAN
000502 4258 439 CLR. [AO] ZERO DRAM
000504 IC0 440 CWA.L DO,A0 COICK FOR ID
000506 FF2 441 DI BLOOP
000508 RICO 442 DRAM CE'A.L DO.AO CHICK FOR GOOD TEST
00050A CO0 0000 443 BO INIPIA TEST PASSED
000501 00C7 0002 444 BSiT 02,D7 FAILED

445
446
447
448 ' INITIALIZATION SECTION
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449 I

450 *

451 I

452 * INITJALIZE THE I / 0 PORTS
453 *

454 *

000512 41F9 0002 455 IIIPIA LEA.L PIAA GET I/O PORT ADDRESS
000518 117C 0000 456 3OVE.B 'O,ACITL[A0] CLEAR CONTROL
00051E 117C 0000 457 MOVE.B *0,BCNTL[AO]
000524 1170 OOEO 458 MOVE.B IOEOH,ADDR[AOI SET DIRECTION OF PORT
00052A 117C OOFO 459 IOVE.8 #OFOH,BDDR(AO]
000530 117C 003F 460 MOVE.B 3FH,ACTL[AOI SET CONTROL BITS
000536 13FC 003F 461 MOVE.B S3FHPORTAC
00053E l17C 0000 462 MOVE.9 *O,ADlTA[AOJ ZERO DATA REGISTER
000544 13FC 0000 463 MOVE.B '0,PORTAD
00054C 117C 0036 464 MOVE.8 #36H,BCKTL[AO] SET CONTROL OF OTHER PORT
000552 13FC 0036 465 OVE.B 136HPORTBC
00055A 117C 0000 466 MOVE.B *O,BDATA[AO] ZERO DATA REGISTER

000560 13FC 0000 467 MOVE.B 80,PORTBD
000568 0C87 468 CMP.L *O,D7 SEE IF THERE WERE ANY DIAG ERROR

00056E 6600 O.A2 469 ENE mmRR YES,DISPLAY ERROR
000572 0C79 0001 470 CVI.W 'l,RSTFLG % IF 10 RESET
00057A 6600 0010 471 NME NOWRST liT. BRAN PARAMETERS

00057E 8100 081C 472 BSE WRTCLK
000582 2679 0000 473 MOVEA.L LSTEVT,A3 ELSE MOVE POINTER TO LAST

4D? - NOVE.W *O,RSTFLG DATA POINT

000588 6000 0178 475 BRA TIMINI
476
477

00058C 13FC 0000 478 NOIST MOVE.B tO,SECI INITIALIZE TIME OF DAY CLOCK
000594 13FC 0000 479 OVE.8 tO0,MIlI MIMUTES t 0
00059C 13FC 0000 480 OVE.B OHOURi HOUR 0

0005&4 13FC 0020 481 MVE.B '20H,DAYI % DAY 20
O005AC 13FC 0005 482 WOVE.B 805H,MNTHl Z MONTH = 05
000584 13FC 0088 483 MVE.B 888,YEkI YEAR = 88
O005BC 6100 07DE 484 BSR WRTCLK WRITE DATA TO REAL TIME CLOCK
0005C0 41F9 0000 485 LEA.L AKDATA,AO LOAD DISPLAY INFO
0005C6 43F9 0000 486 LEA.L AXINIT,A1 TRANSFER INITIAL VALUES FROM
0005CC 2030 487 OVE.L #47,DO RON TO STATIC RAN
0005D2 10D9 488 KDATIN OVE.B [AI]+,[AO]+
0OC5D4 51C8 FFFC 489 DBRA DO,KDATIN
0005D8 47F9 0080 490 LEA.L BRAN,A3 GET START OF BATTERY RAN
0005DE 41F9 0000 491 LEA.L H EADR,AO GET HEADER INFO
0005E4 323C 000K 492 OVE.1 614,0l LOAD MESSAGE COUNT
0005E8 36FC EB9O 493 MOVE.V #BARKE,[A3V1 PUT 11 FIRST BARKER CODES
O005 C 36FC EB90 494 OVEN #BARIER,[A31-
0005FO 38FC B90 495 MOWE.N BAIKE,[A3)+
0005F4 36FC EB90 49 MOVE.W *BARKR,[A3]+
0005F8 36FC 190 497 MOVE.1 #BARKR,[(A3]+
0005FC 36D8 498 INILP OV1.W (AO+,[3]+ STORK DEFAULT VLS. IN BNM
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0005FE 0441 0001 499 SUB.w #l,Dl
000602 66F8 500 BYE INILP
000604 6100 086E 501 BSR RDCLK GET TIE OF DAY
000608 36F9 0000 502 MOVE.N CLKI,[A3]+ STORE CURRENT TIE OF DAY
00060E 36F9 0000 503 MOVE.W CLK2,[A3]*
000614 36F9 0000 504 MOVE.W CLK3,[A3]+
00061A 36FC EB90 505 DVE.U IBARKER,[A3]+ PUT II NEXT BARKER CODES
00061E 36FC EB9O 506 WOVE.W 'BARiJER,[A3]+
000622 36BC EB9O 507 BOVE.W #BARKER,[A3]
000626 41F9 0000 508 LEA.L EEADR,AO PUT HADER INFO
00062C 43F9 0000 509 LEA.L TSTIXFAI INTO SRAN ARRAY
000632 3218 510 MOVE.w [AO]+,D1 GET TEST NUDBER
000634 0241 OFFF 511 AND.W *OFFFH,DI MASK OFF CODE
000638 32C1 512 EOVE.W DI,AlI]+ AND STORE
00063A 3218 513 MOVE.W [AOI+,D1 GET SITE NUDER
00063C 0241 OFFF 514 ANiD.W IOFFFH,DI
000640 32C1 515 3)VE.W DIA1]+
000642 3218 516 NVE.W [AO]+,D1 GET SERIAL NUDER
000644 0241 OFFF 517 AND.W *OFFFH,D1
000648 32C1 518 NOVE.W DI,[A1]+
00064A DIFC 519 ADDA.L t2,AO BUMP PAST FLAG
000650 D3FC 520 ADDA.L 12,A1
000656 33D0 0000 521 EDVE.W [AO],TIMRI
00065C 32D8 522 WOVE.W [AO]+,[Al+ STORE TIER I VALUE
00065E DIFC 523 ADDA.L 12,AO BUMP PAST FLAG
000664 D3FC 524 DDA.L 12,Al
00066A 33D0 0000 525 MOVE.W [AO1,TIMR2
000670 32D8 526 MOVE.W (AO]+,[AII+ STORE TIER 2 VALUE
000672 3218 527 EOVE.W [AO]+,Dl GETY TRIGGER 1
C00674 0241 00FF 528 AfID.W #OOFFH,DI
000678 32CI 529 MOVE.W DI,[A]+
00067A 33Ci 0000 530 EVE.W DI,TRIGRI
000680 DIFC 531 ADDA.L t2,AO BUMP PAST FLAG
000686 D3FC 532 ADDA.L *2,Al
00068C 33D0 0000 533 MOVE.W [A01,TRIGR2
000692 32D8 534 MOVE.W (AO]+,[AI]+ GET TRIGGER 2
000694 DIFC 535 ADDA.L #2,A0 BUMP PAST FLAG
00069A D3FC 536 ADDA.L 12,Al
0006AO 33D0 0000 537 MOVE.W [AO],TRIGR3
0006A6 32D8 538 MOVE.W [AO]+,[AII+ GET TRIGGER 3
0006A8 3218 539 MOVE. [AOl+,D1 GET PEAK SLOPE DU VALUE
O006AA 0241 OFFF 540 AND.N *OFFFH,DI
0006AE 32C1 541 NOVE.W DI,[Il]+
000680 3218 542 MDVE.V [AO]+,DI GET PEAK SLOPE TIE VALUE
000682 0241 OFFF 543 AID.V IOFFFH,DI
000686 32C1 544 MVE.V DI,[Al]+
000688 32F9 0000 545 NOVE.W CLKI,[AI]+ GET MIN. / SEC. VALUE
O006BE 32F9 0000 546 MVE.N CLK2,[AI]+ GET DAY I HOUR VALUE
0006C4 32F9 0000 547 MOVE.W CLK3,[AIJ+ GET YEAR I MONTH VALUE
O006CA 41F9 0000 548 LEA.L BOMMG,AO
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00060 43F9 0000 549 LEA.L BOO GI,AI

0006D6 22D8 550 MOVE.L [AO]+,[AI] MOVE IN BOOM COUNT ISG

000618 22DB 551 NOVE.L [AO]+,(AI]+ TO STATIC RAN

O006DA 22D8 552 iDVE.L [AO]+,Al]+
OOO6DC 2290 553 MDVE.L (AO],[AI]
0006DE 33FC 0000 554 IDVE.1 #O,VBOOM
00060G 33FC 0000 555 ODVE.W O,NVBOOM
0006K 41F9 0000 556 LEA.L EIEIXT,AO MOVE MEMORY LEFT ISG
0006F4 43F9 0000 557 LEA.L MEMEG,A1 TO STATIC RAN

O006FA 2208 558 IOVE.L [AO]+,[Al}
0006FC 22DB 559 MOVE.L [A0] d[AI]
O00FE 22D8 500 iOVE.L [AOI+,[AI]
000700 2290 561 IOVE.L [AO],AI

562
563
564
565
566 *it INITIALIZE TIMERS ii

567
568

000702 41F9 0003 569 TININI LEA.L TIMADDR,AO GET TIER I/O ADDRESS
000708 3039 0000 570 WDVE.W TIMR1,DO GET TIER 1 VALUE

00070E 1200 571 32OVE.B DO,D1
000710 E088 572 LSR.L 18,DO CONVERT TO TICKS

000712 1140 0005 571 EOV.B DO,TIIEU(AO] STORE TICK COUNT
000716 1141 0007 D IOVE.B DI,TILSB[AO]
00071A 3039 0000 575 MDVE.W TIMR2,DO GET TIER 2
000720 1200 576 IOVE.B 00,D1
000722 E088 577 LSR.L 18,DO CO NVERT TO TICKS
000724 1140 0009 578 MOVE.B DO,T211B[AO] STORE TICK COUIT
000728 1141 000B 579 WOVE.B D1,T2LSB[AO]
00072C 117C 0000 580 IOVE.B tO,T3MSB[AO] STORE TIM 3 TICK COUNT
000732 117C 0032 581 MOVE.B 50,T3LSB[AO]
000738 117C 0082 582 EOVE.B *TIIEOIT,TICTRL[AO] DISABLE TIMERS ( RESET
00073E 117C GOAl 583 10VE.8 #DIST2,T2C#TRL(AOI
000744 117C OOAl 584 MOVE.B IDIST2,TICNTRLIAO]
00074A 3C39 0000 585 MOVE.W TIMR2,D6
000750 IEO6 586 IOVE.B D6,D7
000752 KOB! 587 LSR.L #8,D6

000754 1146 0009 588 NDVE.B D6,T21EB[AO] SEND TIMER 2 VALUE
000758 1147 O00B 589 MOVE.B D7,T2LSB(AO]
00075C 117C OOE1 590 B2VE.B OIRQEN,T2CITRL[AO] ENABLE TIER INTERRUPTS
000762 117C OOEl 591 EOVE.B 'IRQEN,TICNTRL(AO]
000768 41F9 0000 592 LEA.L CALMG,AO POINT TO CAL. MESSAGE BUF.
00076E 20FC 593 MDVE.L #BLN,[AO]+ BLANK FILL BUFFER

000774 20FC 594 WVE.L *BLIK,[A0J+
00077A 20YC 595 MOVE.L 8BLIK,[AO].
000780 208C 596 EIVE.L SBLIK,[AO]
000786 41F9 0000 597 LEA.L ADMSG,AO BLANK CAL 2 DISPLAY IEG

00078C 20FC 598 IOVE.L $BLIK.[AO].
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000792 20FC 599 NOVE.L #BLIK,[AO]*
000798 20FC 600 MOVE.L *BLNK,[AO]+
00079E 20BC 801 MOVE.L IBLNK,(A01
0007A4 33FC 0000 602 A)11.1 b00,ADSPFLG CLEAN CAL 2 FLO
0007AC 2C39 0000 603 NDVE.L TRIG12H,D6 CALC T12 HIGH/LOV
000782 23C6 0000 604 VOVE.L D6,T2HIG
00078 0486 605 SUB.L 180009,D6

0007BE 23FC 606 3M)1.L 48000,T2LOV
0007C8 9DB9 0000 607 SUB.L D6,TR2LOV

608
009
610

0007CE 33FC 0000 611 VDVE.W 00,BOOWLG
0007D6 6100 196E 612 BSR IIITDS IIITIALIZE TIHE DISPLAY

613
614
615 ,,,, INITIALIZE A / D ,IM
616
617

0007DA 23CB 0000 618 MOVE.L &3,LSTKIT
0007EO 23C8 0000 619 M)VE.L A3,CURPlT
000716 33FC ABCD 620 IOVE.3 tOABCDH,STII
0007EE 6100 ID42 621 BSR SAAR
0007F2 2248 622 3IVE.L 13,A1 INITIALIZE REGISTERS FOR RUN
0007F4 2448 623 VDVE.L A3,A2
0007F8 2848 024 IO)V.L A3,A4
0007F8 2A48 625 )IE.L A3,A5
O007FA 23FC 626 IDVE.L #SIZE2,BOTRAT IIT FOR 2 SEC. RAT
000804 2C7C 627 MOVE.L #SIZE2,A6
00080A 4280 828 CLR.L DO NIEST DATA = 0
o008oC 4281 629 CL.L DI LAST DATA = 0
00080E 4282 630 CLE.L D2 CURRENT PEAl 0
000810 4283 631 CLU.L D3 AVERAGE 0
000812 4284 632 CL..L D4 VING TOTAL 0
000814 23FC 633 3)VE.L #8000H,IEGPK IilT NEGITIVE PEAK VALUE
000811 33FC 000F 634 IDVE.W 15,P RUP SET POE UP DELAY - 15 SEC.
000826 33FC 0FA0 635 3ov1.3 14000,PICIT
000821 33FC 0000 636 IlVE.V 00,DATSAV
000836 33FC 0000 637 M)V.W 00,CALFLG CIAR CALIBRATION FLAG
00083E 23FC 638 OVE.L t#OCALSUN III? CAL. PEld VALUE
000848 33FC OFO 639 MOVE. . 4000,CALTIM IIt CAL. PERIOD TO 5 ISEC.
000850 13FC 0000 640 HDVK.B 0,71ST CLEAR TEST STATUS
000858 08F9 0003 641 BU1T 3,TST ST FOR RAT IiITIALIZATION
000860 46FC 2000 642 M)1.# *20008,SR ENABLE INTERRUPTS
000884 41F9 0002 643 LgA.L PIA,AO
00086A 13FC 0035 644 IO1.8 *ADUIA,PORTBC
000872 117C 0035 645 HOM.E *ADEA,BCUTLtAOI EINABL A/D INTERRUPT
000878 3139 0001 646 3VE.3 ADC,D7
000871 1128 0005 647 WM1. BDATA(AO],D7
000882 08F9 0000 648 BSET O,8113)i TU OFF BAT. RAN
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649
850
651 *
652 *.*.t.**.i II*****fl***IH. **I..**4*lnt.*I***.wIe**I*tl.*Ia

653 #
654 * THIS IS THE MAIN WAIT LOOP OF THE SYSTIM.THE SYSTEM
655, WILL STAY I THIS LOOP UNTIL Al INTERRUPT OCCURS.
656 AFTER THE INTERRUPT IS SERVICED,IT WILL RETURN
657 * TO THIS LOOP.
658 *

660 '

861
00088A 4E71 862 DLOOP HOP
00088C 0839 0003 663 BTST 93,TEST WAIT FOR liIT OF RUNNING
000894 66F4 664 BYE DLOOP AVERAGE TABLE
000896 41F9 0000 665 LEA.L RDYMG,AO
00089C 6100 07DA 866 BSR DSPS(G
0008A0 4E71 667 TLOOP NOP
0008A2 0839 0000 688 BTST O,ADSPFLG
0008 600 0010 6869 Bie TLOOPI
O008AE 0839 0000 870 BTST bOO,CALFLG SEE IF I CAL MODE 1
00088 8600 0080 671 BE CALDSP IF YES, DO RI CAL.
00088A 60E4 672 BRA TLOOP
000880 OC79 0000 673 TLOOPI CMPI.V #O,CALTlI
0008C4 66DA BEE TLOOP
000806 33CC 0000 675 MOVE.W DO,ADVAL GET AID VALUE
0008CC 41F9 0000 676 LEA.L DATiSG,AO LOAD DISPLAY ISG POINTER

0008D2 4286 677 CLR.L D
0008D4 3039 0000 678 NOVE.W ADVAL,D6 GET LSB OF AID VALUE
O008DA E04K 879 LSR.W *08,D6
O008DC E84E 680 LSR.W #04,D6
0008DE 6100 0038 881 BSI CVTAD CONVERT AID VALUE TO ASCII
0008E2 3C39 0000 682 MOVE.W ADVALD GET NEXT NIBBLE OD A/D VAL
000818 E04E 883 LSR.W 808,D6
O008EA 6100 002C 884 9S9 CVTAD CONVERT TO ASCII
000811 3C39 0000 885 MOVE.W ADVAL,D8 GET DS8 OF AID VALUE

0008F4 984E 688 LSR.W t4,D6
0008F8 6100 0020 687 BSR CVTAD CONVERT TO ASCII
OOAFA 3C39 0000 688 MOVE.W ADVAL,D6 GET HIGH NIBBLE
000900 6100 0018 889 BS1 CVTlD CONVERT TO ASCII
000904 4I9 0000 690 LEA.L ADNOG,AO DISPLAY A/D VALUE

00090A 8100 076C 691 ESE DSPMSG
000901 33FC OFAO 692 NOV1.W *4000,CALTII
000918 6088 693 BRA TLOOF WAIT FOR IiTERRUPTS

694
695

000918 0246 O00F 696 CVTAD AID.W $OFHD6 MASX OFF UPPER NIBBLE
00091C 0C46 0009 697 CMP.W #09AD8 IF ) 9 THEN ALPHA CHAR.
000920 6e10 O00A 698 BUT ALcHAn
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000924 0008 0030 699 ORI.B #30H,D6 ELSE NUN. CONVERSION
000928 6000 00A 700 BRA STCWU
00092C 0405 O00A 701 ALCIA SUB.8 B OA,D6 ALPHA CONVERSION
000930 0606 0041 702 ADD.B #41H,D6
000934 lOC6 703 STCWA VE.B DO,[AO]+ STORE CRiL IN DISPLAY BUF.
000936 4E75 704 ITS

705
706
707
708
709 -
710 *
711 THIS ROUTINE TAKES TE AID VALUE READ BY DAC 11 D2 AMD
712 CONVERTS IT TO A D0 VALUE BY SEARCHING THROUGH THE
713* DB TABLE. THE DB VALUE IS THEN CONVERTED TO ASCII AND
714 # DISPLAYED . THIS PROCESS IS OILY PERFOD WILE IN
715 # CALIBRATION NODE.
716
717 e.aaan o,, na.naaaaaa...aaa~alauaa.nnnnaa,
718 *

000938 4286 719 CALDSP CLR.L D6
00093A 0C79 0000 720 ClP.W 3O,CLTIi CHECK FOR END OF PERIOD
000942 6800 FF5C 721 BUN TLOOP IF NOT RETURN
000946 2C39 0000 722 NOVE.L CALSUN,D6 STORE SUM VALUE
00094C 6100 OOE4 723 8SR SQT CALC SQ. BOOT OF NEA SQ.
000950 2E3C 724 NDVE.L #DBLEI,D7 GET END OF DB TABLE
000956 0487 725 SUB.L *DBHEX,D7 CALC LENGTH OF DB TABLE
00095C 41F9 0000 726 LEA.L DBHXI,AO POINT TO BEGINNING OF DB TABLE
000962 BC7O 7000 727 CALOP CIP.1 O[AO,D71,D6 SEARCH TABLE FOR IN VALUE
000966 6C00 0010 728 BGE CALFID NATCH FOUND
00096A 0487 729 SUB.L '1,D7 DECR. TABLE POINTER
000970 51CF FFFO 730 DBRA D7,CLOP
000974 6000 FF2A 731 BRA TLOOP RETURN IF SEARCH FAILED
000978 41F9 0000 732 CALMUD LEA.L DBTAB,AO POINT TO DB TRAISLATION TAB.
00097E 3C30 7000 733 WVDE.1 O[AO,D7],D6 SAVE DE VALUE
000982 41F9 000 734 LEA.L CAIJSG,AO POINT TO CAL KO. BUFFER
000988 DIFC 735 ADD.L #5,AO POINT TO MIDDLE OF 6G.
00098E 4247 736 CIR.V 07 ZERO DIGIT COUNTER
000990 1OBC 0020 737 NOVE.B 1201,[AO] SPACE FIRST DIGIT
000994 OC46 2710 738 CW .1 10000,DO SEE IF ): 10,000
000998 6D00 000A 739 BLT CALl
00099C 0446 2710 740 SUB.t 310000,06
0009A0 IOBC 0031 741 NOVE.B #312,[AOI STORE ASCII I
0009A4 DIFC 742 CALl ADD.L #1,AO INCR KG PNTR
0009AA 0C40 0318 743 CL2 CW .f 1000,DO CONVERT THOUSANDS DIGIT
O009A ODGO00 OOC 744 BLT CALA
0009B2 0440 0318 745 SUB.U 1000,08
0009B8 0647 0001 746 ADD.W 1,D7
O009A 6011 747 BRA CAL2
O009BC 0007 0030 748 CALA O1.8 1308,D7 CONVERT DIGIT TO ASCII
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0009c0 10C7 749 MVE.B D7, (A01+
0009C2 4247 750 CLR.W D?
0009C4 0C46 0064 751 CAU.3 CNP.N MlOD6 CONVERT HOUNDREDS DIGIT

00090C8 60DO0 OOC 752 BiT CAM3
0009CC 0446 0064 753 SUB.W 110DDO
000900 0647 0001 754 AD.N 11,17
000904 601 755 BRA CAW3
00090DO 0007 0030 756 CAL3A OD3 1301,D7 CONVERT DIGIT TO ASCII
0009D OC7 757 MOE.B D7,[AO+
0009DC 10FC 0021 758 MV.B #2EH,[AO]+
000910 4247 759 CLR.# D7

0009E2 0C46 OOO 760 CAL4 CMP.1 110,06
000916 6DO0 OOC 761 BLT CAL4A CONRIT TENS DIGIT
0009F* 0446 000 762 SUB.1 110,D6
0009E1 0047 0001 763 IDD.W 61,D7

0009F2 6011 764 BRA CAL4
0009F4 0007 0030 765 CIL4* OR.B 63011,7
00098 10C7 768 MOVE.B D7,[A]
0009FA 0006 0030 767 01.3 301,D5 CONVERT UNITS DIGIT
0009FE 1086 768 OV.B D6,[A01
000100 41F9 0000 769 LEA.L CAILG,AO POINT TO CAL MESSAGE BUFFER
000*06 0839 0000 770 DTST *O,CLFLG SEE IF STILL I CAL MODE

000OE 6600 0008 771 BYE CAIED YES-DISPLAY CAL MG
000112 41F9 0000 772 LEA.L BOONG1,AO ELSE DISPLAY DOOM KG0
000118 6100 0651 773 P'AllND BSR DSPISG DISPLAY CAL IESSAGE
00011C 23FC ?M4 MVE.L 600,CALSUM RESET CAL. SUN
000*26 33FC OF10 775 M3E.1 04000,CALTIU RESET CAL. CLOCK
000AK 6000 FE70 776 BRA TLOOP RETURN TO WAIT LOOP

777
778 *

780 '

781 # THIS ROUTINE CALCULATES THE SQUARE ROOT OF THE

782 , VALUE I DO . TIE RESULT IS RETURNED I 0W.EGISTERS
783 D 05 AND D7 ARE USED FOR SCRATCH
784
785 ********* * tIII444t*tII4It************* * II*II*lI**iI*****
786 I

000*32 2E06 787 SQT lDVE.L D6,D7 SAVE INITIAL VALUE
000*34 E287 788 BLFLOP ASR.L 601,D7 HALVE THE VALUE
000*36 2*07 789 DVOE.L D7,D15
000A38 CAC 700 EOLU 05,05 SQUARE THE HALF
000*3* BA8 791 CUP.L D6,15 Sim IF CLOSE
00013C 6M76 792 BOT HLFLOP IF 10? DO AGAIN
000*31 0687 793 INCLOP AID.L 101 ,D7 foCR. BACK UP
000*44 2*07 794 OVE.L D?,D5 SAVE FOR SQUARE
000A46 CAC5 795 VULU D5,D5 SQUARE TIE VALUE
000*48 Ag8 796 CM.L D6,D5 SE IF SQl? MATCH
000*4* 6OF2 707 OLT INCLOP If OT DO AGAIN
000*4C 4286 798 CLI.L DO
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000141 3C07 799 NOVE.W D7, D PUT SQUARE ROOT If DO
000150 4K75 800 ITS

801
802
803
804
805
806
807 # DAC
808 #
809 # THIS IS THE A/D INTERRUPT SERVICE ROUTINE.AN INTERRUPT
810 # ILL OCCUR EYT 125 USIC. TIE INPUT DATA IS EITHER
811 # STORED IN BRAN IF IT IS AN EVEIT OR AIERAGD BY CALLING
812 # RAT. DAC ALSO MAIITAIiS TO PEAK VALUE DURING AN EVENT
813 AND CHECKS FOR FALLING SLOPES TO ENABLE TIMR 2.
814
815 THE REGISTERS MAINTAINED BY DAC ARE
816
817 DO - NEST DATA AO - GENERALUSE
818 DI - OLDEST DATA Al - BEGINNING OF EVENT (FLAG 1)
819 D2 - CURRENT PEAK A2 - DOW COSSING (FLAG 2)
820 D3 - AVERAGE A3 - CURRENT DATA POINT (FLAG 3)
821 D4 - MOVING TOTAL 14 - PEAK VALUE POINTER (FLAG 4)
822 D5 - GENERAL USE A5 - GITIV PFE POINTER
823 DO - A - OLDEST RAT VALUE POINTER
824 D7 - 17 - STAC POINTER
825
828
827 TRIi - POSITIVE PULSE TIM
828 TRIGI2 - SECOND JUMP VALUE
829 TiIGR3 - PEAK TRIGGER VALUE
830 TIRI - EVENT TIER
831 TIM12 - INTERVAL TIEiR
832 TEST - STATUS VOID
833
834 BIT 0 1 R RISING SLOPE 0 = FALLING SLOPE
835# BIT I 1: TIER I Of 0 : TIE I OFF
836 BIT 2 1 : TIE 2 Of 0 = TIER 2 OFF
837 BIT 3 1 x INITIALIZE RT 0 =IlT. COPLETE
838
839

841 *

842
843

000152 47l 844 DAC NOP
000154 481 0380 845 NOVE.L DO-D7/AO,-[A7] SAVE REGISTERS
000158 4280 846 CLI.L DO
000151 3039 0001 847 IDV.U AiDC,DO GET A/D DATA

848
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000A60 0839 0000 849 TST tO,CALFLG CHICK FOR CAL. MODE
000468 6700 0042 850 BEQ DACCONT IF NOT CONTINUE
OOOA6C 0C79 0000 851 CU.W *O,CALTII CHECK FOR END OF CAL PERIOD
000A74 6700 0222 852 BEQ DACET IF YES RETURN
000478 0479 0001 853 SUB.W #1,CALTIU ELSE DECR. PERIOD COUNTER
000&80 0839 0000 854 ITST 0,ADSPFLG
000A88 6600 020E 855 BIN DACRET
OOO8C 4286 856 CLR.L Do
O00AHE 3C00 857 OVE.l DO,D GET A/D VALUE
000*90 0486 858 SUB.L #8000H,D6 SUBTRACT A/D OFFSET
0006 CDCO 859 MULS D6,D6 SQUARE INPUT VALUE
000*98 8CFC OFAO 860 DITU $4000,D6 DIVIDE BY NO. OF SAMPLES
OO0A9C 0286 861 AlD.L $OFFFFH,D6 MASK OFF REMAINDER

O00AA2 DDB9 0000 862 ADD.L D6,CALSUM SUN RESULT
O00OAA8 6000 OIEE 863 BRA DACET RETURN
OOOAAC 0839 0003 864 DACCONT ITST #3,TEST IS IT RAT III?
000AB4 6600 OIDC 865 BE LAVO YES; GO AVERAGE DATA
O00AB8 0C79 0001 866 CWPI.W OI,OFF IF DISPLAY IS 01
OOOACO 6700 01D6 867 BEQ DACRET RETURN
OOOAC4 B7CO 868 CMPA.L AI,A3 FLIAGI FLAG3 9

OOOACO 6700 013C 869 9EQ AMIENT YES
OOOACA D7FC 870 SAVEVT ADDA.L *2,*3 INCR. FLAG3
O00ADO 3680 871 MOVE.W DO,[A3] STORE NEW DATA
00002 04B9 872 SUB.L #I,EVTCNT DECR TIMER 1 COUTER
O00OADC 6600 001A 87? Bil CONSAY IF 0 0; END EVENT
O00EO 2COB 311 MOVE.L A3,D6 SAVE CURRENT POINTER
000A12 9C8C 875 SUB.L A4, M SUB PEAK LOCATION
000AE4 0C86 876 CmP.L #1600,D6 IS PEAK WITHIN 100 IS

000AE 6COO 01IA 877 DUE ENDBOOM IF NO THEN END OF EVENT
O00AE 080 878 ADD.L 1800,EVTCNT ELSE ADD ANOTHER 100 IS
OOOF8 0C79 0001 879 CONSAV CNPI.W #1,DATSAV
O00BO0 6700 0196 880 BEQ DACRET
000B04 0839 0002 881 ITST #2,TEST IF TIER 2 ACTIVE
OOBOC 6700 0010 882 BEQ CONEVIT
O00BO 049 883 SUB.L #I,T2CT DECRNT TIMER COUTER

O00BIA 6700 OlAA 884 BQ EINDOOM IF 0; END EVENT
O00BIE 082 885 CONEVET CMP.L D2,DO NEW DATA ) PEAK 7
000920 6FO0 0006 886 BLI CHKNPK so
000324 2400 887 MVE.L DO,D2 ELSE,RESET PEAKAD
000826 284B 888 EOVEA.L *3,14 RESET PEAl PITl (FLAG4)
000B28 BOB9 0000 889 CHKIPK CUP.L NEGPK,DO CHECK NEG. PEAK
000921 6100 000* 890 98T GETSLOP
000B32 23C0 0000 891 MOVIE.L DO,NEGPK
000938 2*4B 892 MOVE*.L *3,*5

893
894
895
89o

00093A 8081 897 GTSLOP CEI.L DI,DO CHI NEW DATA WITH OLD
000B3C 6100 0006 898 DOT RISING IF lAR ,RISING SLOPE
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000840 6D00 0070 899 BLT FALLING ELSE DECREASING SLOPE
900
901 .
902 * SLOPE OF DATA IS RISING
903 #
904
905000844 08F9 0000 906 RISING BSET #O.TIST SET SLOPE BIT TO RISIN6OOOB4C 8039 0000 907 CUP.L TR2LOI, DO IF NEW DATA ( TEG LOW000B52 6DO0 0144 908 BLT DACRET RETURI000856 8089 0000 909 CW.L TR2HIGr,DO IF NEW DATA TIG HIGHO00B5C 6100 0012 910 86T RIS1I CHRCX IF T2 ACTIVE00080 0839 0002 911 TST #2,TEST IF T2 NOT ACTIVEOOOB68 6700 0082 912 BEQ STRT2 START ? 2O0006C 6000 012A 913 BRA DACRE ELSE RETURN000870 0839 0002 914 RIS91 BTST #2,TEST IF T2 NOT ACTIVE000878 6700 0111 915 BEQ DACRET RETURN0007C 8489 0000 916 RSTT2 CV.L TRIG3B,D2 US LAST PEAK HIGH ENOu'm?000882 6100 0022 917 BGT RS?2CON 1ES-COATIN-UE000886 2649 918 VIVEA.L AI,h3 ELSE RESET DATA POINTERS000B88 D7FC 919 ADDA.L 42,13

00088E 3680 920 NWE.W O,(k31
000B90 2400 921 iDV.L DOD2
000892 284B 922 NOVIA.L 13,14
000894 2A48 923 MVEA.L A3,A5
000B96 23C0 0000 924 MDVE.L DOK WGK00089C 23F9 0000 925 MOVE.L TEMPTI,EVNTCVT00086A 0889 0002 926 RST2COI BCLR 2,EST ELSE RESET TIMER 2

927
928 * TURN OFF TIER 2
929
930QOOBAE 6000 008 931 BRA DICRI? RETURN
932
933 ,
934 f SLOPE OF DATA IS FALLING
935 #
936
937000B2 0839 0000 938 FALLING BCL O,TST SET SLOPE BIT TOFAILINGOOOBA B089 0000 939 CIP-.L TR2BIGH,DO IF MN DATA ) TIO IlgOOOPCO 6100 OO6 940 o6 DACIET RETURNOOOBC4 809 0000 941 CUP.L TR2LOWDO IF MNW DATA ( T76 LOWOOOBCA ODO0 0012 942 DLT FALLi CHICX IF T2 ACTIVEOOOCE 0839 0002 943 BTST V2,7]57 IF T2 NOT ACTIVEO00D6 6700 0014 944 REQ STIT2 START T2O0081 0000 OOBC 945 BRA DACRET ELSE RETURNO008DE 0839 0002 946 FALLI BST #2,T71S IF T2 NOT ACTIVE00086 0700 0086 047 19Q DACE? RM000B 6090 948 BA m ELSE MET 72
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ODOBEC 244B 949 STIT2 MOVEI.L 1.3,12 ELSE SET XING POINT (FLAW62

OO0BEE 08F9 0002 950 BUET 82,TEST SIT TIVEE2 BIT 0N

95)
952 ft START TIMER 2

953

OOOBF6 23F9 0000 954 MOVE.L1 TEMPT2 ,T2CvT

OOOCOO 6000 0098 955 BRA DACRET RETURN

95*76

9958 t ClCK FOR START OF a. V~ll

980
981

000C04 4E71 982 AMBIENT lop

00oCo6 OC79 0001 983 CIPI.W #I,DiTsAv

OOOCOE 8700 0011 984 BEQ VNYT

000C12 B0B9 0000 985 CMP.L TR2EgKaf,DO NEV DATA ) THOR HIGH

0OOc1B 8100 0010 988 BOT Kul? YES NEm EVENT

000CiC BOBO 0000 987 CM?.L lI2LOW,DO MN DATA (TRG LOW

000C22 6D00 0008 988 BL? NEWT YES -NW EVENT

000C26 8000 0081 989 BRA MAVY ELSE AVG NOISE

970
9.71
972 * A MN EVENT HAS BEEN DETECTED

9 'p

975

00OC2A 4E71 978 NiEW? lop 1,B111 TR 1BT A

OOOC2C 0889 0000 977 ouL SIAN TR ONEAT. RAw

00OC34 343C 0028 978 3VEV.V 140,112STDLACON

00OC36 6100 047E 979 BSR DELAY DELAY 40 UIISC.

980 START TIMER 1

981

OOOC3c 08F9 0001 982 BUET *lTEST SET TIMER I STATUS ON

000C44 4288 983 CLR.L DO

00OC46 3C39 0000 984 3)11.1 118l ,06

O0OC4C CCFC 0010 985 WULV 118,DO SET up coUNTa FOR TIERI

000CS0 088 986 1.00.1 #160,D6

000C56 23C6 0000 987 MDV1.1. 00,TlMPTI

000cC 2319 0000 988 vors.. L 111 ,EVNT

oDOC66 4288 989 CU. L Do

000C68 3C39 0000 990 NO11.0 TIMB2,D8

GOOC6R BCFC 0005 991 DIVV *5,D6

00OC72 CCFC 0008 992 MULU #8,D6

OWOCT 23CO 0000 993 NMOI.L 5,71NPT2

O0OC7C D7FC 994 1001. L 12A1 11CR. FLAG3 (CU. DATA)

OOOC$2 3080 995 NOTI.W Do,1I131 SlO OATi PoINT

OOOC64 2200 990 N1.1, D0.M STORE 1N OLD DATA

oDOCee 2400 997 3)11.1. 0DX

0OWCS8 23C0 0000 998 N)11.1. 00,3161K
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O00c8 6000 0008 999 BRA DACRET RETURM
1000
1001 #
1002 # mom EVENT SO JUST AVERAGE THE DATA
1003 #
1004
1005

000C92 6100 0052 1006 AMDAY6 BSR RAT UPDATE AVG TABLE
000C96 2200 1007 U)VE.L DO,DI STORE MEN DATA IN OLD

1008
1009 f
1010 f RETURN FROM INTERRUPT
1011 I
1012
1013

000C98 4E71 1014 DACRET MOP
O00OC9A B7FC 1015 CMPA.L #ENDBRM,A3 CHECK FOR END OF RAN
OOOCAO 6CO 0024 1016 H6E INDBOOM YES; EVALUATE LAST EVENT
O00CA4 41F9 0002 1017 LEA.L PIAAO
OOOCAA IE39 0000 1018 NOVE.B PORTBC,D7 RESET AI/D INTERRUPT
OOOCBO 08C7 0000 1019 BSET #O,D7
OOOCB4 0887 0001 1020 BCLI Sl,D7
OOOCB8 1147 0007 1021 MDVE.B D7,BCNTL[AO]
OOOCBC IE28 0005 1022 MOVE.B BDATA(AO],D7
OOOCCO 4CDF OCO 1023 IDVE.L [ATV7,DG-D7/AO RESTORE REGISTERS
OOOCC4 4E73 1024 ETE

1025
1026
1027 a END OF EElT DETECTED
1028 I

1029
1030

OOOCC8 4E71 1031 EUDBOOM VOP
OOOCC8 6100 14C2 1032 BSR TINSUB GO ANALYZE DATA
O00OCCC 6OCA 1033 BRA DACRET RETURN

1034
OOOCCE 4E1f 1035 RAWL MOP
OOOCDO 08F9 0000 1036 BSET O,BRAI)I TURN OFF BAT. RA
OOOCD8 41F9 0000 1037 LEA.L FULLUG,AO BRAN FULL MESSAGE DISPLAYED
OOOCDE 6100 0398 1038 BS DSPGSG
OOOCE2 4E71 1039 ENDLES IOP
O00CE4 OFC 1040 BRA ENDLES ENDLESS LOOD

1041
1042 i
1043 *InIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIi..IIIm
1044 I

1045 RAT - THIS ROUTINE MAINTAINS A RUNNING AVZIGE OF TE INPUT
1046 a DATA. THIS AVERAGES OUT THE NOISE RECEIVED. THIS
1047 R ROUTINE IS ONLY CALLED WHILE NO EVENT IS BEING
1048 # RECORDED
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1049
1050 # DO - NEWEST DATA
1051 # 03 - AVERAGE BOTRAT - BOTTOM OF RAT
1052 # 04 - MOVING TOTAL A8 - OLDEST RAT VALUE POINTER
1053 ,
1054 t

1055 , TRIGGER1 - FIRST JUMP VALUE (OFFSET)
1058 # SIZEI - 1 SEC. SIZE BUFFER VAL
1057 # SIZE2 -2 SIC. SIZE BUFFER VAL
1058 , SIZE3 - 4 SEC. SIZE BUFFER VAL
1059 1 SIZE4 - 8 SEC. SIZE BUFFER VAL
1060 #
1061
1082 I

1063
1064 .*Eee~fh.e(.IEEE*EIel**I****I**,**III*II*I.**III.m.I..I

1065.
1066

O00CE6 0C79 0002 1067 RAT CMPI.U '2,PURUP
OOOCEE 6E0 004A 1068 BOT PURDEL

OOOCF2 4286 1069 CLR.L D6
OOOCF4 3C16 1070 MOVE.1 [A61,D6
OOOCF6 9886 1071 SUB.L D6,D4 SUN SUN - OLD AVG.
OOOCF8 D880 1072 ADD.L DO,D4 SUN = SUM + NEW DATA
O00OCFA 3C80 1073 MOVE.W DO,1A6] SAVE DATA IN RAT TABLE
OOOCFC 2604 10"4 MVE.L 04,03 MOVE IN SUM FOR DIVIDE
OOOCFE E083 1075 ASR.L #8,03 START THE DIVIDE
00000 DDFC 1076 ADDA.L 12,A6 INCR RAT POINTER
00006 BDFC 1077 CVPA.L IEl)RAT,A6 A6 ) TOP OF RAT
OOODOC 6FO0 004C 1078 BLE ONESEC NO GO TO SHIFTS
OOODIO 2C79 0000 1079 MDVE.L BOTRAT,A6 ELSE RESET RAT POINTER
000016 0839 0003 1080 BTST #3,TEST CHECX FOR PII UP DELAY BIT
OOOD1E 6700 003A 1081 BEQ ONESEC IF OFF CONTINUE
000D22 0479 0001 1082 SUB.v #I,PWRUP DEC8 PWE UP DELAY COUNTER
O00OD2A 6800 002E 1083 BlE ONESEC
O00D2E 0889 0003 1084 BCLB 13,TEST CLEAR RAT IDIT STAT
000036 6000 0022 1085 BRA ONESEC
00OD3A 0479 0001 1086 PWRDtL SUBI.W #1,PURCNT
000D42 600 0054 1087 BEE STORED
000D46 0479 0001 1088 SUBI.W *1,PWRU
000D4E 33FC OFAO 1089 IWVE.V 64000,PURCNT
000056 6000 0040 1090 BRA STORID

1091
1092

00005A OC9 1093 OIESEC CNP.L SSIZEI,BOTRAT I SEC. AVG. '

0004 8800 0008 1094 BlE TIOSIC NO,CICK NEXT
000008 E883 1095 ASR.L #04,D3 SHIFT
OOOD A 6000 002C 1096 BRA STORED EXIT

1097
00006E OCB9 1098 TIOSEC CP.L ISIZ2,BOTRAT 2 SEC. AVG
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I

000D78 6600 0008 1099 BiE FOURSEC IO,CHECK NEXT
OO0D7C EC83 1100 ASR.L 06,D3 SHIFT
O00OD7E 6000 0018 1101 BRA STORND EXIT

1102
000D82 0CB9 1103 FOURSEC CIP.L #SIZE3,BOTRAT 4 SEC. AVG ?
000D8C 6600 0008 1104 BIE EIG[TSEC SO,CHECK NEXT
000D90 EC83 1105 ASR.L #00,D3 SHIFT
000D92 6000 0004 1106 BRA STORED EXIT

1107
000D96 EE83 1108 EIGBTSEC ASR.L #07,D3 MUST BE 8 SEC. AVG.

1109
00oD98 4E71 1110 STORND MOP
O00OD9A 4E75 1111 TS RETURN

1112
L113
1114 *

1115 E*Inn*I.**Ii*** nII**********i**nI***I~fI**I**nuIIn
1116 *

1117 * THIS IS WHERE THE REAL TIME CLOCK IS SET. THE TIE DATA
1118 * IS CONTAINED IN THE ARRAY SEC1 WITH THE ADDRESS BYTES
1119 * IN CLKTB. THE TIME IS OUTPUT 1 BYTE AT A TINE WITH THE
1120 * DATA IN THE LOW NIBBLE AID THE ADDRESS IN THE HIGH
1121 * NIBBLE. THE TINE IS OUTPUT IN THE ORDER SS,E,H,DD,,YY.
1122 *

1123 *"'**".... .... **. .*.*...'n....* *..* .
1124 *
1125

0O0D9C 48E7 EOFO 1126 WRTCLK MOVEN.L DO-D2/A0-A3,-[A7]
OODA0 41F9 0.002 1127 LEA.L PIA,Ao GT I/0 PORT ADDRESS
00ODA6 08B9 0002 1128 BCLR.B #2,PORTBC MAKE IT A DIR. PORT
O00DAE 1179 0000 1129 IOVE.B PORTBC,BCNTL[A01 OUTPUT DIRECTION
O00DB6 117C OOFF 1130 MDVE.B #OFFH,BDDR[AO] MAKE ALL BITS OUTPUT
OOODBC 0039 OO0C 1131 OR.B *OCH,PORTBC
OOODC4 1179 0000 1132 MiVE.B PORTBC,BCNTL(AO]
OOODCC 117C 0020 1133 NVE.B SHOLD,AATAIAO] HOLD CLOCK
OOODD2 45F9 0000 1134 LEA.L SECI,A2 GET TIER TABLE
O00DD8 47F9 0000 1135 LEA.L CLKT,A3 GET TIlER CONTROL WORDS
O0ODDE 7E05 1136 IOVEQ 15,D7 SET COUNTER
OOODEO 0039 0080 1137 O.8 480H,HOURI SET FOUR 24 SOUR CLOCK
O0ODE8 1012 1138 WRTCLKI lOE.B [A2],DO GET TIE VALUE
OODEiA 0200 OOOF 1139 AID. lOFH,DO GET LOVER NIBBLE
OODEE 801B 1140 OR.B [A3],DO STICK ON CONTROL BITS
OOODFO 6100 0052 1141 BS WRITEC 00 OUTPUT VALUE
OOODF4 IOIA 1142 NDVE.B [A2]+,DO GET VALUE AGAIN
OOODF6 1808 1143 LSR.B 14,DO SHIFT DOW UPPE1 NIBBLE
OOODF8 8018 1144 O3.B [*3]+,DO STICK ON CONTROL
OOODFA 6100 0048 1145 BS WRITEC 00 OUTPUT VALUE
OOODFE 5ICF FFE8 1146 DBU D7,WITCLKI IF M*RE,DO IT AGAIN
000102 0839 0002 1147 BCi, 02,PORTB AXI IT A DI1 PORT
00001 1179 0000 1148 WIR.B POBC,CTL(AOJ OUTPUT CNITOL
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000E12 117C OOFO 1149 EOVE.B #OFOB,BDDR[AO] SET DATA FOR OUTPUT
0118 OlBFo 0002 1150 BSET.B 2,'ORBC MIKE IT A DATA PORT
000120 08B9 0003 1151 BCLR.B 13,PORTBC
000128 117C 0000 1152 WVE.B #O,ADATA[AJ ZERO DATA
OOOE2E 1179 0000 1153 MOVE.B PORTBC,BCNTL[AO]
OOE36 0239 003F 1154 AND.B 13FB,HOURI RESET 24 HOUR BIT
O00E31 4CDF OFO7 1155 MOVEM.L [A7]#,DO-D2/AO-A3
000142 4175 1156 iTS

1157
1158

000E44 243C 1159 NRITEC UVE.L 4500,D2
OOO4A 6100 026C 1160 BSE DELAY
O00E41 1140 0005 1161 MVE.B DO,BDATA(AO]
000E52 243C 1162 VOVE.L 100,D2
000E58 6100 025E 1163 BSR DELAY
O00E5C 117C 0OO 1164 MDTE.B SWRITEADATA[AO)
000E62 243C 1165 WOVE.L $6,D2
000168 6100 024E 1166 BSR DELAY
00OE6C 117C 0020 1167 MOVE.8 IHOLD,ADATA(AO]
O00E72 4E75 1168 ETS

1169
1170
1171
1172
1173 *

1174 I THIS SECTION READS TE CURRENT TIME FROM THE REAL TIME CLOCK.
1175 * THE TIME DATA READ IS STORED I CLKI,CLK2,CLK3,AD THE DISPLAY
1176 * BUFFER AKDATA.TO READ THE TIME, THE ADDRESS BITE IN CLKTB
1177 IS OUTPUT AND THEN THE CORRESPONDING TIN VALUE IS READ. THE
1178 TIME IS READ IN THE ORDER OF : SEC,MIR,HOUR,DAY,MONT,YER.
1179 *

1180 U
1181 I

1182
1183

O00E74 48E7 KOFO 1184 RDCLK MOVEN.L DO-D2/AO-A3,-[A7]
O00E78 41F9 0002 1185 LEA.L PIAAO GET I/O PORT ADDRESS
O00E7E 08F9 0003 1186 BSET.B #3,POTBC
000E86 1179 0000 1187 lDVE.B PORTBC,BCNTL[AOI OUTPUT CONTROL
OOOE8E 117C 0020 1188 MOE.B #HOLD,ADATA[AO] HOLD ETC
000194 45F9 0000 1189 LEA.L SECI,A2 GET TOP OF TIER TABLE
O00E9A 47F9 0000 1190 LEA.L CLXTB,A3 GET ADDRESS TABLE FOR RTC
OOOKAO 7105 1191 OVEQ 15,D7 SET COUNT FOR SIX PARAMETERS
0001A2 343C 0064 1192 VDYR.V 1100,D2 DELAY 100 USIC.
OOO16 6100 0210 1193 USR DELAY
OOEAA 4246 1194 RDCLXI CLI DO
O001AC iOIB 1195 MO.B [A3]+,DO PUT ADDRESS I DO
O00EA 6100 0140 1196 BSR IRADC GE TIMER VALUE
0001B2 ICOO 1197 MVE.B DO,D6 SAVE PARAMETER
OOO4 1018 1198 E)VE.B (A3]+,DO GET NEXT LOWR NIBBLE ADDRESS
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0OOEB6 6100 0138 1199 BSR READC GET VALUE
OOEBA E948 1200 LSL #4,DO SHIFT INTO HIGH NIBBLE
O00EBC 8CO 1201 OR.B DO,D6 COMBINE WITH LON NIBBLE
O0OEBE 14C6 1202 MOVE.B D6,A2]+ SAVE IV TABLE
O00ECO 51CF FFE8 1203 DBRA D7,RDCLXI CONTINUE FOR SIX TIMES
OOOEC4 117C 0000 1204 OVE.B 10, DATA(AO] TURN OFF HOLD
OOECA 0889 0003 1205 BCLR.B #3,PORTBC
O00ED2 1179 0000 1206 MVE.B PORTBC,BCNTL(AO] OUTPUT CONTROL
OOOEDA 41F9 0000 1207 LEA.L SECI,AO GET TOP OF TIMER TABLE
OOOEEO 43F9 0000 1208 LEA.L CLKI,AI
O00EE6 0239 003F 1209 A}D.B 13FH,HOIJRI RESET 24 HOUR BIT
OOOEEE 343C 0002 1210 iOVE.W #2,D2 SET COUTER FOR 3 PARAMETERS
OOOEF2 1018 1211 COMBIN MVE.B [AO]+,DO GET FIRST VALUE
OOEF4 1218 1212 MOVE.H [AO]+,D1 GET SECOND VALUE
O00EF6 0240 OOFF 1213 AND.W #OOFFH,DO MASK OFF EXTRA BITS
OOEFA 0241 00FF 1214 AID.W #OOFFH,DI MASK OFF EXTRA BITS
O00EFE E149 1215 LSL.W #8,DI MOVE TO HIGH BYTE
)00F00 8041 1216 OHR. D1,DO COMBINE THE VALUES
000F02 32C0 1217 MVE.w DO,[AlI+ STORE IN CLK TABLE
O00OF04 51CA FFEC 1218 DBRA D2,COMBIN
000F08 4280 1219 CLR.L DO
OOOFOA 43F9 0000 1220 LEA.L kKDATA,A1 UPDATE DISPLAY ARRAY
O00F1O 1039 0000 1221 MVE.B YEARI,DO

1222 I
1223 * THIS CODE GETS EACH DIGIT OF THE TIME & DATE AND
1224 * CONVERTS IT TO ASCII BEFORE STORING IT INTO THE
1225 D DISPLAY ARRAY AKDATA.
1226 '

00OF16 E808 1227 LSR.B #4,DO 000F18 0200 OOF 1228 AiD.B *OFH,D0
OOFIC 0000 0030 1229 01.8 #30H,DO
00OF20 12C0 1230 MOVE.B DOEAIl+

000F22 1039 0000 1231 OVE.B YEARI,DO
000F28 0200 O0OF 1232 AND.B #OFH,DO
000F2C 0000 0030 1233 OR.8 #30H,DO
OOF30 i2CO 1234 3OVE.B DO,[AII+

000F32 1039 0000 1235 M .VE B ONTHI,DO
000F38 E808 1236 LSR.B 14,DO

O00OF3A 0200 O0OF 1237 AND.B #OFH,DO
O00OF3E 0000 0030 1238 01.8 130,DO
000F42 12C0 1239 MOVE.B DOJAIl+
000F44 1039 0000 1240 MOVE.B M1TH0I,DO
O00F4A 0200 QOOF 1241 AID.B OFH,DO
O00F4E 0000 0030 1242 01.8 30H,DO
000F52 12C0 1243 NVE.B DO,[AI]+
000F54 1039 0000 1244 NOVE.8 DAYI,DO
O00OF5A E808 1245 LSR.B #4,D0
O00OF5C 0200 OOF 1246 AID.B #OFH,DO
000F60 0000 0030 1247 OR.B #30H,DO
000F64 12C0 1248 MVE.B DO,[AI]+
000F66 1039 0000 1249 NVE.B DAYIDO OOOF6C 0200 OOF 1250 AID.B #OFH,DO
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000F70 0000 0030 1251 O.B '30H,DO
000F74 12C0 1252 MOVE.B DO,[A1]+
000F76 12FC 002E 1253 MOVE.B #2EH,[A1]+
O00OF7A 1039 0000 1254 MOVE.B HOIJDO
000F80 E808 1255 LSR B #4,DO
000F82 0200 OOF 1256 AND.B OFH,DO
000F86 0000 0030 1257 O.B '309,DO
OOOF8A 12C0 125B MOVEB DO,[AI]+
O00F8C 1039 0000 1259 IOVE.8 HOUR1,DO
000F92 0200 OOOF 1260 *f1l.B IOFH,DO
000F96 0000 0030 1261 OR.B '30H,DO
O00OF9A 12C0 1262 MOVE.B DO,[I]+
O00F9C 12FC 002E 1263 MOVE.B '2EH.[AI]+
OOOFAO 1039 0000 1264 VOVE.B MINI,D0

O00FA6 E808 1265 LSB B #4,DO
O00FA8 0200 OOOF 1266 A1D.B 'OFH,DO
OOFAC 0000 0030 1267 01.8 30H,DO
O00F80 12C0 1268 MOVE.B DO,[Al1+
O00FB2 1039 0000 1269 NOVE.B MINI,DO
OOOFB8 0200 OOF 1270 AMD.B 'OFH,DO
OOFBC 0000 0030 1271 OR.B 30H,DO
OOOFCO 12C0 1272 OVE.B DO,1A11+
OOOFC2 4280 1273 CLH.L DO
OOOFC4 12FC 0028 1274 MOVE.B #2EH,[AI]+
OOOFC8 1039 0000 1275 MOVE.B SECI,DO
OOOFCE E808 1276 LSR.B '4,DO
OOOFDO 0200 OOF 1277 AND.B #OFH,DO
OOOFD4 0000 0030 1278 OR.B 30H,DO
OOOFD8 12C0 1279 MOVE.B DO,[AIJ+
OOOFDA 1039 0000 1280 VOVE.B SECIDO
OOOFEO 0200 OOOF 1281 *11).B IOFH,D0
OOOFE4 0000 0030 1282 O.B #309,DO
OOFE8 12C0 1283 MOVE.B DO,[AI]+
OOOFEA 4CDF OF07 1284 MOVEM.L [A7!+,DO-D2/AO-A3
OOFEE 4E75 1285 RTS
OOFFO 1140 0005 1286 READC MOVE.B DO,BDATA[AO] oUTPUT ADDRESS
OOOFF4 117C 0060 1287 MOVE B 'READ,ADATA(AO] OUTPUT READ COMKAD
OOOFFA 343C 0006 1288 MOVE.W #6,D2 OOFFE 6100 0088 1289 BSR DELAY
001002 1028 0005 1290 MOVE.B BDATAIAOIDO GET DATA
001006 0200 OOF 1291 AIID.B #OFH,DO MASK OFF EXTRA BITS
O0100A 117C 0020 1292 MOVE.B IHOLD,LDATA[AO] HOLD CLOCK
001010 4E75 1293 RITS

1294
1295
1296
1297 MEMORY DIAGIOSTIC ERO ROUTIN
1298 THIS ROUTINE DISPLAYS THE APPROPRIATE ERROR DETERMINED
1299 BY THE P-3 SET 11 D7.
1300 BIT 0 N0M CHCK SUN ERROR

1301 BIT I STATIC RAN ERROR
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1302 B BIT 2 - BATTERY RAM ERROR
1303 '

1304
001012 08F9 0000 1305 MNER BSET tO,BRAlO1 TURN OFF BAT. RAN
O0101A 48E7 0100 1306 NOVEM.L D7,-[A7] SAVE D7 DIAGNOSTICS STATUS
O0101E 6100 1126 1307 BSR INITDS INITIALIZE DISPLAY
001022 4CDF 0080 1308 MOVEM.L [A7]+,D7
001026 0807 0000 1309 BTST O,D7 CHECK FOR RON ERROR
00102A 6700 OOC 1310 BEQ MEMI
00102E 41F9 0000 1311 LEA.L ROWG,AO GET RON MESSAG1
001034 6000 O01A 1312 BRA NEMeG
001038 0807 0001 1313 NEll BTST 8I,D7 CHECK FOR RAM ERROR
00103C 6700 OOOC 1314 BEQ NEM2
001040 41F9 0000 1315 LEA.L SRAEG,AO GET RAM ERROR MESSAME
001046 6000 0008 1316 BA MENSG
00104A 41F9 0000 1317 MEM2 LEA.L BRAMG,AO MUST BE RAT OR BATTERY ERROR

001050 13FC 0000 1318 MSG NOVE.B #00,DSPADR SEf UP START ADDRESS POINTER
001058 7COF 1319 NOVEQ #15,D6 IIT CHARACTER COUNT
00105A IE18 1320 ME93LP WOVE.B [A0I+,D7 GET DATA BYTE
00105C EI4F 1321 LSL 88,D7
00105E IE39 0000 1322 NDVE.B DSPADR,D7 GET ADDRESS BYTE
001064 6100 1034 1323 BSR WRDISP GO WRITE DATA TO DISPLAY

001068 0639 0001 1324 ADD.B #I,DSPADR INCR. INDEX
001070 51CE FFE8 1325 DBRA D6,ME13LP DECR. CHARACTER COUNT
001074 4E71 1326 MEMSTP MOP
001076 60FC 1327 BRA MEETP

1328 *
1329 ,.iil*,,I.,,**.,4I,****un**niu**i,***t**ItiN*I***,,,,*I,,
1330 *
1331 , THIS ROUTINE DISPLAYS THE MESSAGE POINTED TO
1332 * BY AO ONTO THE DISPLAY
1333 *
1334 *I*IIIItIIIuIII*IIIIII~I*IIII***

1335 *
1336

001078 0C79 0000 1337 DSPMSG CMPI.W 800,BOOWLG IF NOT IN A EVENT
001080 6700 0010 1338 BEQ DSPCONT CONTINUE
001084 0C79 0001 1339 CMPI.W #01,OFF IF DISPLAY OFF - EXIT
00108C 6700 0004 1340 BEQ DSPCOIT
001090 4E75 1341 ITS
001092 13FC 0000 1342 DSPCOIT IOVE.8 100,DSPADR SET UP START ADDRESS POINTER
00109A 7COF 1343 MOVEQ 8156,D IIT CHaACTER COUNT
00109C lE18 1344 DSPMLP NMVE.B [AOJ+,D7 GET DATA BYTE
00109E EI4F 1345 LSL 18,D7
O010AO IE39 0000 1346 NDVE.B DSPADR,D7 GET ADDRESS BYTE

00100A 6100 OFF2 1347 BS1 WRDISP GO MITE DATA TO DISPLAY
001A 0639 0001 1348 ADD.B 4I,DSPADR INCR. INDEX
0010B2 51CE FFE8 1349 DBRA D6,DSPlLP D9CK. CHARACTER COUNT
001086 4E75 1350 RTS

1351
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1352 *sset*s*tI.f* ..4ftIt*Ii ItI*IIIi* i
1353 I

1354 # DELAY ROUTINE - USE THE VALUE I D2 TO COUNT
1355 # THE CONTENTS OF D2 CONTAINS THE NUD ER OF USEC'S TO DELAY.
1356 #
1357 s*I4* ,, ,*,*,,''" * aIses.,,*,,,,*,*** tass
1358

001088 51CA FFFE 1359 DELAY DBRA D2,DELAY

0010BC 4E75 1360 RTS
1361
1362

O010BE 4E73 1363 BUSER RTE BUS ERROR INTERRUPT
OOlOCO 4E73 1364 ADDERR RTE ADDRESS ERROR INTERRUPT

1365
1366
1367
1368 ROUTINE KEYPAD'

1369
1370 This routine services a keypad interruptparses the user
1371 and provides user interface.
1372 All function keys are serviced and numeric input
1373 decoded and stored. Written in 68000 assembler using HP64000
1374

1375 ::..............................................................
1376

0010C2 4E71 1'7 KEYPD MOP
0010C4 48E7 FFFE 1378 MOVEM.L DO-D7/AO-A6,-[A7]
0010C8 23C9 0000 !379 MOVE.L AI.CURPET SAVE CURRENT DATA POINTER
O01OCE 33C3 0000 1380 10VE.W D3,CURAVG
001004 4EB9 0000 1381 JSR GETKEY GET USER INPUT
OOIODA 0C79 OOFF 1382 CMPI.W *OFFH,KEY OFF OR O REQUEST?
0010E2 6700 OOEO 1383 BEQ OFFON
0010E6 0C79 0001 1384 CMPI.W IOIH,OFF IF lOT, IS DISPLAY ON?
O010EE 6700 0012 1385 BEQ BRAFTN YES, MOVE TO APPROPRAITE FUNCTION
0010F2 0C79 OOCC 1386 CMPI.W 'OCCH,KEY
O01OFA 6700 0068 1387 BEQ TOGDSP
O01OFE 6000 OFCC 1388 BRA KEYRET 10, WAIT TO RECEIVE A DSPON CE)

1389

1390
1391 INPUT FOR KEYS 'A' THROUGH 'F' HAVE BEEN CODED INTO VARIABLE
1392 'FUNCT' USING A - F (HE) VALUES. CHECK TO SEE WHICH FUNCTION
1393 ; WAS SELECTED, THEN MOVE TO THAT ROUTINE.
1394
1395

001102 0C79 0000 1396 BRAFTN CIPI. #OOHFUICT FUNCTION ACTIVE?

0O1IOA 6700 0088 1397 BEQ GETFT IF NOT, CONVERT INPUT
OOIlOE 0C79 OOOA 1398 CPI.W IOA.FJUICT A - TIM AND DATE
001116 6700 0188 1399 REQ AKEY
OOIIIA 0C79 O00B 1400 CMPI. *OBHFUNCT B - STATISTICAL INFO
001122 6700 0578 1401 BEQ BSKY
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001126 0C79 OOOC 1402 CNPI.W SOCH,FUNCT C - CALIBRATION
00112E 6700 0916 1403 REQ CKEY
001132 0C79 OOOD 1404 CVPI.W IODH,FUNCT D - SOFT VALUES
00113A 6700 0990 1405 REQ DKEY
00113E 0C79 OOOE 1406 CMPI.W IOEH,FUNCT E - EMORY LEFT
001146 6700 0E36 1407 REQ EKEY

00114A 0C79 QOOF 1408 CNPI.W #OFH,FUNCT F - DATA SAVE
001152 6700 OEAO 1409 BEQ FKEY
001156 33FC 0002 1410 BADFTN NOVE.W '2H,ERRUN "SELECT FUNCTION'
00115E 4EF9 0000 1411 Jmp ERROR

1412
1413

001164 0C79 0000 1414 TOGDSP CfPI.W O,BOOWLG CHECK FOR DISPLAY BLANKING
00116C 6700 0016 1415 BEQ BOOiOR
001170 4279 0000 1416 CLR.V BOOFLG
001176 41F9 0000 1417 LKA.L BOOMSG1,AO
00117C 6100 FEFA 1418 BSR DSPSG
001180 6000 OF4A 1419 BRA KETRET
001184 33FC OOFF 1420 BOODJI NOV.W *OFFH,BOOIWLG
00118C 6100 OFB8 1421 8SE INITDS
001190 6000 OF3A 1422 BRA KEYRET

1423
1424 : ::::...............................................
1425 INPUT IS EITHER USER FUNCTION A-F, A COMiMD TO CLEAR,
1426 ;O/OFF, OR IS AN ERROR. SET FUNCTION CODE OR BRANCH TO
1427 APPROPRIATE ROUTINE.
1428
1429

001194 0C79 0001 1430 GETFTN CNPI.W SIALPHA WAS LETTER INPUT?
00119C 6600 0010 1431 BEE NOTFTN IF NOT, CHECK COMIMDS
O011AO 33F9 0000 1432 EOVE.W KEY,FJUCT IF SO, SET FUNCTION CODE
OOl1AA 4KF8 1102 1433 Jip BRAFTI .. .FIND FUNCTION ROUTINE
O011AE 0C79 OOCC 1434 NOTFTN ClPI.W IOCCH,KEY WAS 'CLEAR' INPUT?
001136 6600 0068 1435 BlE ERROR 'KEY ENTRY ERROR'
O011A 6100 OF8A 1436 BSR IVITDS CLEAR DISPLAY

QOlBE 4EF9 0000 1437 JN KEYRET
1438
1439
1440 ; TURNS DISPLAY OFF OR 0.
1441
1442

0011C4 33FC 0000 1443 OFFOI DVI.W #OO, FUNCT CLEAR FUNCTION FLAG
O011CC 33FC 0000 1444 IDVE.W *OOH,COUNT CLEA2l KEY COUNT
0011D4 13FC 0000 1445 MOVE.B *OOH,DSPADR ESET DISPLAY ADDE
OO1lDC 6100 OF8 1446 BS1 IIITDS CLEAR DISPLAY
OOI1EO 0C79 0000 1447 CNPI.W 001,OFF IS DISPLAY OFF?
O0IIE8 6700 0028 1448 BEQ DSPON IF SO, TURN IT ON

1449
OO11EC 33FC 0000 1450 DSPOFF MOVE.V 1OOHOFF TURN DISPLAY OFF
0011F4 08B9 0000 1451 BCIU SO,CAILG CLEAR CALIBRATION FLAG
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OO11FC 4279 0000 1452 CLR.W ADSPFLG CLEAR CAL 2 FLAG
001202 41F9 0000 1453 LEA.L BOMSUIA0
001208 6100 FE6E 1454 BSR DSPMElG
00120C 4EF9 0000 1455 imp KEYRET

1456
001212 33FC 0001 1457 DSPON 11OVE. f01H,OYF TURN DISPLAY ON
00121A 4EF9 0000 1458 JIP XEYRET

1459 1460;:::::. :::..:::::::::::::::
1461 ERROR SUBROUTINE PRINTS ERROR MESSAGE TO DISPLAY, DELAYS 3
1462 SECONDS, CLEARS VARIABLES, THEN RETURNS.
1463
1464

001220 4E71 1465 ERROR VOP
001222 3439 0000 i466 MOVE.W ERRNUID2 ERROR # INTO D2
001228 E94A 1467 LSL 14,D2 MULTIPLY BY 16
001221 41F9 0000 .468 LEA L ER INSG,A0 ERROR MESSAGE BASE ADDR
001230 DOC2 1469 ADDA D2,A0 ADDRESSES CORRECT ERR MSG
001232 33FC 0000 1470 NOVE.W $00,ERR~uM CLEAR ERRIWM
00123A 6100 FE3C 1471 B58 DSPMEG
00123E OC79 OOOA 1472 CMPI.W *OAHFUNCT IS FUNCTION A 099
001246 6000 0016 1473 BYE TRYB
001241 720B 1474 MOVEQ #11,01 12 WORDS TO CLEAR
00124C 45F9 0000 1475 LEA.L HIYR,A2 START CLEARING AT HIYR
001252 34FC 0000 1476 CLEARA MOVE.W SOOH.IA2]+ ZERO OUT BUFFERS
001256 51C9 FFFA 1477 DBRA D1.CLEARA
00125A 6000 003E ! !BRA NONERON
00125E 0C79 000R 1479 TRYB CMPI.W #OBH,FUNCT IS FUNCTION B ON?
001266 6600 0016 1480 BNE TRYD
00126A 7207 1481 NOVEQ #7,01 8 WORDS TO CLEAR
00126C 45F9 0000 1482 LEA.L HITT,A2 START CLEARING AT BITT
001272 34FC 0000 1483 CLEARB MOVE.W #00HIA21+ ZERO OUT BUFFERS
001276 51C9 FFFA 1484 DERA DICLEARE
00127A 6000 OlE 1485 BRA MONEROM
00127E 0C79 0000 1486 TRYD CMPI.W *ODHFUNCT IS FUNCTION D ON?
001286 6600 0012 1487 BNE NONERON NO FUNCTIONS ARE ON
00128A 7208 1488 VOVEQ '11,01 12 WORDS TO CLEAR
00128C 45F9 0000 1489 LEA.L HITR3,A2 START CLEARING AT HITR3
001292 34FC 0000 1490 CLEWR K)VE.W '00H,IA2]+ ZERO OUT BUFFERS
001296 51C9 FFFA 1491 DBRA DiCLEARD)
00129A 33FC 0000 1492 NONERON 1011.11 1008,FUNCT CLEAR FUNCTION FLAG
0012A2 33FC 00FF 1493 UDVE.W lOFFHIKEY CLA KEY
0012AA 33FC 0000 1494 MOVE.W IN 008,ALPRA CLEAR ALPHA FLAG
001282 33FC 0000 1495 WOVE.W 10OB,COUNT CLEAR KEY COUNT
00128A 13FC 0000 1496 N)YE.B 1OOH,DSPLDR RESET DISPLAY DRl
0012C2 33FC 0000 1497 WOVE.W 1000,POINT CLEA DECIMAL POINT
0012CA 4EF9 0000 1498 imp KEYRET

1499
1500,
1501 , AEY - KEY SERVICE ROUTINE FOR DATE AND TIN
1502



1503 FORMATTING OF DATA IS AS FOLLOWS:
1504
1505 (on) (A) (enter) YYiD.HB.mI.SS (enter)
1506
1507 WHERE TY REPRESENT TE FIRST AID SECOND DIGITS OF
1506 THE CURRENT YEAR, U LIKEWISE REPRESENTS THE MONTH,
1509 DD THE DAY, H THE HOUR. W THE MINUTES, AND SS THE
1510 SECONDS. VALID ENTRIES FOR THESE NUMBERS ARE ANY
1511 VALID DATE AND TIE.
1512 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

1513
0012D0 0679 0001 1514 AKEY ADDI.W *1,COUIT INCREENT KEYSTROKE COUNT
0012D8 0C79 00CC 1515 CMPI.W *OCCH,KEY CLEAR COMID'
0012E0 6700 0270 1516 BEQ ACLEAR
0012E4 0C79 0001 1517 CMPI.W #IHCOUNT FIRST KEY?
0012EC 6700 0268 1518 BEQ ISTIE IF SO, DISPLAY TIME
0012F0 0C79 0002 1519 CMPI.W #2HCOUNT SECOND KEY?
0012F8 6700 003E 1520 BEQ AENT SHOULD BE 'ENTER*
0012FC 0C79 0009 1521 CMI.W 19E,COUNT POINT FOLLOWS DAY
001304 6700 ODOE 1522 BEQ DECPTS
001308 0C79 000C 1523 CIPI.W #OCH,COUIT POINT FOLLOWS H S
00i310 6700 0D02 1524 BEQ DECPTS
001314 0C79 OOF 1525 CMPI.W #OFH,COUT POINT FOLLOWS MINUTES
00131C 6700 OCF6 1526 BEQ DECPTS
001320 0C79 0012 1527 CMPI.W #12H,COUNT SHOULD SE EN 'ENTER'
001328 6600 0024 1528 BNE ISDIGA
00132C 0C79 OEE 1529 CWI.W SOEEH,KEY "ENTER" COMAND
001334 6700 023E 1530 BEQ AMTER

1531
001338 0C79 OEE 1532 kENT CMII.W IOEH,KEY
001340 6600 FEDE 1533 BlE ERROR 'KEY ENTRY ERROR*
001344 6100 OEOO 1534 BSR INITDS
001348 4EF9 0000 1535 Jp KEYRET

1536
1537 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

1538 ISDIGA - CHECKS FORMAT AND RANGE FOR INPUT
1539 5, 7, A, D, 10 inD 11 ARE SPECIAL CASES I WHICH THE
1540 ; NUMBERS MUST NOT EXCEED PREDETERMIE D VALUES.
1541 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

1542
00134E 0C79 OA 1543 ISDIGA CMPI.W *OUY IS KEY ) 10'
001356 6C00 FEC8 1544 BGE ERROR 'KEY ENTRY ERROR'
00135A 0C79 0005 1545 CMPI.W 105H,COUNT IS 5TH KEY?
001362 6800 OOIA 1546 BE CHii7
001366 0079 0002 1547 CMPI.W *2H,KlY FIRST DIGIT OF MONTH
00136E ODOO 009E 1548 BLT 51U
001372 33FC 0003 1549 M)VE.W 13H,ERNUU 'INVALID NUBR
00137A 4EF8 1220 1550 Jm ERROR

1551
00137E 0C79 0007 1552 C0117 CI.W #07B,COUNT 7TH KEY?
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001388 6600 001A 1553 BiE CHKAU
00138A OC79 0004 1554 CMl.f *04H,KEY FIRST DIGIT or DAY
001392 6DO0 007A 1555 BLT SAVA
001396 33FC 0003 1556 0VE,W 3H,ERN *IIVALID UMBER"
00139E 4F 1220 1557 JeP ERROR

1558
0013A2 0C79 0001 1559 CHR1. CIPI,W #OAH,COUlT 10TH KEY?
00131A 6600 001A 1560 BE CH8AD
0013AE 0C79 0003 1561 CMPI.W 803H,KEY FIRST DIGIT OF BOURS
0013B86 6DO0 0056 1562 BLT SAVEA
0013BA 33FC 0003 1563 M ,VE.W 13H,EkRN "INVALID NUMBER
0013C2 4EF8 1220 1564 ip ERROR

1565
0013C6 0C79 00 1566 CHAD CNPI.W *ODH,COUT 13TH KEY?
0013CE 6600 001A 1567 DIE CR110
001302 0C79 0006 1568 CIPI.W 406H,KEY FIRST DIGIT OF MINUTES
0013DA 0DO0 0032 1569 BLT SAVEA
0013DE 33FC 0003 1570 NDVE, 3H,ERREUM *INVALID NIJWER"
0013E6 4EF8 1220 1571 Jlp ERROR

1572
0013E1 0C79 0010 1573 CH11110 CMPI.W 1I0H,COUIT 16TH KEY?
0013F2 6600 001A 1574 BEE SAVEA
0013F6 0C79 0006 1575 cvI.W #6H,KEY FIRST DIGIT OF SECONDS
O013FE 6DO0 OOOE 1576 BLT SHEA
001402 33FC 0003 1577 iEUM, #3H,ERRIUM OILY ZERO INPUT FOR SECS
00140A 4EF8 1220 1", Jm ERROR

1579
1580
1581 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

1582 SAVEA - STORES INPUT DIGIT FOR FUTURE USE
1583 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

1584
00140E 0C79 0003 1585 SAVEA CI.1 #38,COUIT
001416 6800 0012 1588 Ble 04
00141A 33F9 0000 1587 I)VE.1 KEY,HIY SAVE FIRST DIG OF YEAR
001424 4EF9 0000 1588 JUP PUTKEY WRITE TO DISPLAY
001421 0C79 0004 1589 A04 C011.1 $04H,COUIl
001432 6600 0012 1590 HUE 105
001436 33F9 0000 1591 110Y. KEYLOYR SAVE SMLOND DIG OF YEAR
001440 4EF9 0000 1592 Jmp PUTKEY WRITE TO DISPLAY
001448 0C9 0005 1593 A05 ClI.l 105B,COUIT
001449 6600 0012 1594 Bi AO
001452 33F9 0000 1595 MOVE.1 ]UYBID SAVE FIRST DIG OF NIlTE
00!45C 4EFQ 0000 1596 Jl PUTiT WRITE TO DISPLAY
001462 OC79 0006 1597 A06 Cll s.08E,COUUT
00146A 6600 0012 1598 BIT A07
001489 33F9 0000 1599 NDVE.U KElY.bON SAVE SECOND DIG OF DITH
001478 4M79 0000 1600 Jol UT17 MIT TO DISPLAY
00147f 0C79 0007 1001 A07 CMPI.W *07R,COOrT
001486 8600 0012 1802 BAE A08
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00148A 33F9 0000 1603 MDVE.W KEY,HIDA SAVE FIRST DIG OF DAY
001494 4EF9 0000 1604 Jmp POTKEY RITE TO DISPLAY
00149A 0C79 0008 1605 A08 CIPI.W 108H,COUNT
001412 6600 0012 1606 BV AA
0014A6 33F9 0000 1607 HOVE.W KEY,LODA SAVE SECOND DIG OF DAY
001480 4KF9 0000 1608 JIv P EY WRITE TO DISPLAY
00146 0C79 000A 1609 AA ClI.W 0,ICOUNT
0014BE 6600 0012 1610 BE AB
0014C2 33F0 0000 1611 IOVE.V KEY,HIHR SAVE FIRST DIG OF HOUR
0014CC 4EF9 0000 1612 Jmp PUTKET WRITE TO DISPLAY
0014D2 0C79 000B 1613 AB CvPI.W SOHCOUNT

0014DA 6600 0012 1614 BE AD
0014DE 33F9 0000 1015 VIVE.W KEY,LOHR SAVE SECOND DIG OF BOUR

0014E8 4EF9 0000 1616 JMP PUTKEY WRITE TO DISPLAY
0014EE 0C79 OOD 1617 AD CMPI.V #ODH,COUiT

0014F6 6600 0012 1618 BNE 1E
0014FA 33F9 0000 1619 IOVE.W KEYI SAVE FIRST DIG OF MINUTES
001504 4EF9 0000 1620 Jp PUTKEY RITE TO DISPLAY
00150A 0C79 0005 1621 AS CMPI.W #OEHCOUIT
001512 6600 0012 1622 BE Alo
001516 33F9 0000 1623 NOVE.V KEY,LOE SAVE SECOND DIG OF MIUES
001520 4EF9 0000 1624 Jmp PUTKEY RITE TO DISPLAY
001526 0C79 0010 1625 AI0 CMPI.W 1OH,COUUT
00152E 6600 0012 1626 BNE All
001532 33F9 0000 1627 WlVE.V KEYHISC SAVE FIRST DIGIT OF SECONDS
00153C 45Q9 P100 1628 Jip Pli! WRITE TO DISPLAY
001542 33F9 0000 1629 All IOvE.W KEY,LOSC SAVE SECOND DIG OF SECONDS
00154C 4EF9 0000 1630 JUP PUIKEY WRITE TO DISPLAY

1631
1632
1633 ; ACLEAR - CLEARS CURRET DISPLAY
1634
1635

001552 6100 OF2 1636 ACLEAR DSR INITDS

1637
1838
1639 ; ISTIIE - DISPLAYS IOUIIG VALUES FOR CURRENT TIE
1640

001556 4E71 mo42 ISTIE lOP

001558 6100 FOIA 1643 BSR RDCLK GaT CURRENT TIE An DATE
O0i55C 41F9 0000 1644 LEA.L AXDATA,AO
001562 6100 F814 1645 BSR DSPEG
001566 13FC 0000 1646 3OVE.B OOKDSPDR RY DISPLAY ADDR
00156E 4EF9 0000 1647 JMv KEYRET

1648
1649
1650 ; AMNTER - STORS INPUT DATA IN SPECIFIC BUFFERS

1652
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001574 4M1 1653 AENTER MOP

001576 45F9 0000 1654 LEA.L IYRA2 1B0 OF DATA

00157C 47F9 0000 1655 LEA.L K R,A3 L)D OF ANSWERS

001582 4281 1656 CLR.L DI

001584 321A 1657 MVE.W (k2l+,Di

001586 E949 1658 LSL.W $4,Dl

001588 8251 1659 08. (A2]+,Dl

00158A 36CI 1660 MY8.I 01,(A31+

00158C 321A 1661 VOVE.W [A2]t,DI

00158E E949 1662 LSL.I 14,Dk

001590 825A 1663 O.W IA214,Dl

001592 36Cl 1664 MOVE.W DI,[A3]+

001594 321A 1665 MOVE.V 1A2V,,

001596 E949 1666 LSL.W 14,Dl

001598 825A 1667 OR.W [A2]t,D1

00159A 36CI 1668 VVE.W DI,1&31+

00159C 321A 1669 MVE.W [A2]+,DI

00159E E949 1870 LSL.W 14,D1

0015AO 825A 1671 O.1 [A2)+,Dl

0015A2 36Ci 1672 3VE.W DI,[A3)+

0015A4 321A 1673 WVE.W IA21,,Dl

0015A6 E949 1674 LSL.W #4,DI

001518 625h 1675 O.w [A2]+,Dl

0015A 36CI 1676 VVE. D1,1A33+
0015AC 321A 16"' MOVE.J [12]+,DI

015AE E949 16Ve LSL.W 94,01

001580 825A 1679 OR.W [&21+,DI

001582 36C1 1680 VOVE.W DI,IA3]+

001584 33FC 0000 1681 OVE.* s00H,FIICT gO FUICT ACTIVE

O015BC 33FC 0000 1682 OVE.W ,OOH,COUT KEY CONT' CLEARED

00154 13FC 0000 1683 MOVE.B 00H,DSPADR RESET DISPLAY ADR

0015CC 33FC 0000 1684 MIOVE.W 100H1,ALPHA CLEA ALPHA FLAG

001504 33FC 0000 1685 MOVE. OOHPOINT CLEAR DECIMAL POINT

00150C 3239 0000 1686 MOVE. YV R,D1 RE-Il? REAL TIME CLOCK

0015E2 13CI 0000 1687 Mlo .B DIEA1 I WITH NEW TIME AD DATE

0015E8 3239 0000 1688 MoVE.W lOTH,Dl

O015EE 13CI 0000 1689 VDVE.B Dl,MOMTH

0015F4 3239 0000 1690 VDVE.W DAYDI

O015FA 13C1 0000 1691 MOVE.B DI,DAY1

001600 3239 0000 1692 EVE.W %01,D

001606 13C 0000 1693 MOVE.B DI,HOU I

00160C 3239 0000 1694 MOVE.W INUJTE,01

001612 13C1 0000 1695 MOVE.B D1,1111

001818 3239 0000 1696 IOVE.W SECOID,DI

001611 13CI 0000 1697 OVE.B DI,SECl

001624 0889 0000 1698 BCLE 8OB1131 Tm 01 BA. 8AM

00182C 243C 1699 DVE.L *50,D2 SET FOR 50 USEC. DELAY

001832 8100 FA84 1700 BSI DELAY DELAY

001636 6100 F784 1701 BSR VRTCLX

001631 243C 1702 MOVD.L #100,D2
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001640 6100 FA76 1703 BSR DELAY
001644 6100 F82E 1704 BSR RDCLK
001648 2679 0000 1705 MOVE.L CURPNT,A3 PUT NEW TIN IN BRAI
00164E D7FC 1706 ADD.L 12,A3
001654 36F9 0000 1707 OVE.W CLKI,[A3]+
00165A 36F9 0000 1708 VDVE.W CLK2,[&3]+
001660 36F9 0000 1709 IOVE.W CLK3,(A31.
001666 36FC EB90 1710 IDVE.W OBARKERJA3].
00166A 36FC EB90 1711 MOVE.W #BARKER,[A3]+
00166E 36BC EB9O 1712 MOVE.W IBARKER,(A31
001672 23CB 0000 1713 NOVE.L A3,CURPIT
001678 23CB 0000 1714 IOVE.L A3,LSTEVT SAVE LAST POINTER
00167E 6100 OEB2 1715 BSR SATPAR SAVE ALL PARAMETERS
001682 0839 0001 1716 BTST #1,TEST SEE IF IN A EVENT
00168A 6600 O00A 1717 DUE CONTA YES,LEAVE DRAM ON
00168E 08F9 0000 1718 BSET #O,BRAE)N TURN BRAN OFF
001696 4EF9 0000 1719 CONTA JlP KEYRET

1720
1721
1722 ; KEY - SERVICES STATUS INPUTS
1723 FORMAT FOR INPUT IS AS FOLLOS:
1724
1725 (on) (B) (enter) TT.SI.Tl.T2 (enter)
1726
1727 WHERE TT IS THE TEST N UBER,
1728 Si IS THE SITE IUDER,
1729 TI IS TRIGGERI,
1730 T2 IS TRIGGER2.
1731 VALID INPUT CONSISTS OF ANY DIGIT IN AMY VARIABLE.
1732 ;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::
1733

00169C 0679 0001 1734 BKEY ADI.W tOlH,COUIT INCREMENT KEYSTROKE COUNTER
0016A4 0C79 OOCC 1735 CNPI.W SOCCH,KEY CLEAR COMMAND?
O016AC 6700 OID4 1736 BEQ BCLEAR
0016B0 0C79 0001 1737 CMPI.W lOIR,COUNT FIRST KEY?
0016B8 6700 01CC 1738 REQ ISSTAT DISPLAY CURRENT ENTRIES
O016BC 0C79 0002 1739 CMPI.W *02H,COUUT SECOD KEY?
0016C4 6700 001A 1740 BEQ BENT SHOULD BE ENTER NEW DATA
0016C8 0C79 0013 1741 CMPI.W 13H,COUIT 19TH XEY?
0016DO 6600 0024 1742 DIE ISDIGB
001D4 0C79 OOEE 1743 ClPI.W *OEEH,KEY ENTER'
O016DC 6700 01C2 1744 BEQ RENTER

1745
0016E0 0C79 OOEE 1746 BENT CPI.W OKEEHKEY
0016E8 6600 FD36 1747 R1E ERROR *KEY ENTRY ERROR'
O016EC 6100 0A58 1748 BSR INITDS
O016FO 4EF9 0000 1749 JE KEYRET

1750

1751
1752 ISDIGB - CHECKS FORMAT AND RAWG FOR DATA

86



1753 5, 8 MID B ABE CHECKED TO BE DECIMAL POINTS.
1754
1755

0016F6 0C79 0005 1758 ISDIGB CMPI.W 05H,COUIT 5TH DIGIT IS DECIMAL

0016FE 6700 0914 1757 BEQ DECPTS

001702 0C79 0008 1758 CMPI.N #08H,COUfT 8TH DIGIT IS DECIMAL
00170A 5700 0908 1759 BEQ DECPTS
00170E 0C79 OOB 1760 CNPI.W #OBHCOUIT 11TH DIGIT IS DECIMAL
001716 6700 08FC 1761 BEQ )ECPTS
00171A 0C79 OOOE 1762 CMPI.I SOEHCOUNT 14TH DIGIT IS DECIMAL

001722 6700 08FO 1763 BEQ DECPTS
001726 0C79 OOA 1764 CMPI.W #OKEY OTHER KEYS ACCEPT AlY DIGIT

00172E 6C00 AFO 1765 BGE ERROR
1786
1767
1768 SAVEB - STORES INPUT DIGITS FOR FURTHER USE.

1770
001732 0C79 0003 1771 SAVEB CPI.! #03H,COUIT 3RD KEY

00173A 6600 0012 1772 BE 84
00173E 33F9 0000 1773 MOVE.W XEYHIT FIRST DIGIT OF TEST NUDER
001748 4EF9 0000 1774 JNP PUTKEY DISPLAY

1775
00174E OC79 0004 1776 84 CMPI. #04H'COUNT 4TH KEY
001756 6600 0012 1777 ONE B6

00175A 33F9 0000 ' MOVE.W KELLOTT SECOND DIGIT OF TEST NUMER
001764 4EF9 0000 1779 Jip PUTKEY DISPLAY

1780
00176A OC79 0006 1781 B6 cil lO8,COUNT 6TH KEY

001772 6600 0012 1782 BNE B7
001776 33F9 0000 1783 MOVE.W KEY,HISN FIRST DIGIT OF SITE NUMBER
001780 4EF9 0000 1784 Jip PUTKEY DISPLAY

1785

001786 0C79 0007 1786 87 CMPI.W *07,COUNT 7TH KEY
0017 E 6600 0012 1787 BIE B9

001792 33F9 0000 1788 MOVE.! XY,LOSN SECOND DIGIT OF SITE NUMBER
00179C 4EF9 0000 1789 Ji PUTKEY

1790

0017A2 0C79 0009 1791 89 CPI.v 109,COUNT 9TH KEY
0017AA 600 0012 1792 ONE BA
0017LA 33F9 0000 1793 iVV.V KEY,HITI FIRST DIGIT OF T1lR1

001788 4EF9 0000 1794 ip PUTKEY
1795

OO7BE 0C79 0001 1796 BA CNPI.v #OAHCOUUT 11TH KEY
0017C6 6600 0012 1797 Big BC
OO17CL 33F9 0000 1798 MOVE.1 KEY,LOTI SECOND DIGIT OF TIMERI

0017D4 4EFQ 0000 1799 ip PTMT
1800

0017DA 0C79 OOOC 1801 BC CPI.! 1OCHCOUNT 12T1 KEY
001712 6800 0012 1802 BlE BD
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001718 33F9 0000 1803 tVl.I KY,BIT2 FIRST DIGIT OF TIM2
001770 W179 0000 1804 Jil PUTKIY

1805
0017F8 0C79 OOD 1806 RD CNPI.W ODH,COUNT SECOND DIGIT OF TIM02
0017FE 6600 0012 1807 Dim BSI
001802 33F9 0000 1808 dO!V.W KY, LOT2
001OC 4EF9 0000 1809 Jol POTKET
001812 0C79 0007 1810 BSI CNI.l toFplCOUUT DIG. I OF S.M.
O0181A 6600 OOIE 1811 Dim BS2

00181E 0C79 0004 1812 CtI.W 104HXEY DIG. I ( 4?
001826 6C00 FF8 1813 DOE ERROR Nl S.N. IS 3999
00182A 3379 0000 1814 MOVI.V XKT,SII
001834 4EF9 0000 1815 Jil PU'7K!
00183A 0C79 0010 1816 BS2 CNPI.W '10H,COUiT DIG. 2 OF S.M.
001842 6600 0012 1817 H 833
001846 33F9 0000 1818 VDY!.W KEY,SM2
001850 4EF9 0000 1819 JNP PVXEY
001856 0C79 0011 1820 BS3 CNPI.W *11HCOUUT DIG. 3 OF S.I.
00185E 6600 0012 1821 BIE BS4

001862 33F9 0000 1822 MDO!.V XEY,$13
00186C 4179 0000 1823 J P1(TXEY
001872 33F9 0000 1824 BS4 MOWV.N KEY,SJ4 DIG. 4 OF S.M.
00187C 4EF9 0000 1825 Ji PU'KEY

1826
1827 ...................

1828 ; BCLEAR - CLEARS CURREIT DISPLAY

1829 . . . . . . . . . .

1830
001882 6100 08C2 1831 RCLEAR BSR IMITDS

1832
1833 : :::: : : :::::
1834 ISSTAT - RETRIEVES CURRENT STAT VAIU. FOR DISPLAY
1835
1836

001886 4E71 1837 ISTAT lOP
001888 41F9 0000 1838 LEA.L BXDATA,AO
00188E 6100 V7E8 1839 BSR DSPMSG
001892 13FC 0000 1840 ilVE.B IOOH,DSPADB RESET DISPLAY IDDE
00189A 41F9 0000 1841 Ji KETRET

1642
1843 :
1844 ; BENTIE - STORES INPUT DATA I SPECIFIED BUFFERS

1846

O0IBA0 4E71 1847 BENTIN MOP
0018A2 243C 1848 VOVE.L *3,D2 COIVERT DATA TO ASCII AND
0018A8 4579 0000 1849 LEA.L HITT,A2 STORE I DISPLAY AWRAY
0018AE 47F9 0000 1850 LEA.L BKDTA,A3
001884 321A 1851 DELlP MlVE.1 [A2]f,Dl
001886 0001 0030 1852 O.B 4301,01
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OO8BA 16C1 1853 MOVE ' D1,fAJ}+
O018BC 321A 1854 NOR 0 IA2j+,01
O018BE 0001 0030 1855 OR.B #3vH,jl
0018C2 16l1 1856 NOVE.B Dl,[A, +
0018C4 16FC 002E 1857 MOVE." #2EE,,A31+
0018C8 51CA FFEA 1858 DBRA D2,DEPL?
0018CC 321A 1859 OVE.W [h2j+ ul S.D. 1
O018CE 0001 0030 1860 OR.B #If- I
0018D2 16CI 1861 OVE.8 LA3]+
0018D4 321A 1862 MOVE.W (A2]+,D1 S.K. 2
001806 0001 0030 1863 0H.B $30H,bl
0018dA 16Ci 1864 NOVE.B DI[A3]+
0018X 321A 1865 MOVE.W [A21+,D S.I. 3
O018DE 0001 0030 1866 ORB '308,DI
001882 16CI 1867 NOV2.8 DI,[A3]+
001884 321A 1868 MOVE W [A2]+,D1 S.. 4
001886 0001 0030 1869 OR.B #30H,D1
0019EA 16c1 1870 MOVE.B DIA3I+
00tEC 45F9 0000 1871 LEA.L; HITTA2 ADDR OF DATA
00AF2 47F9 OOC 1872 LEA.L TESTNM,A3 ADDI OF ANSWER
0018F8 223C 1873 IOVE.L 0,D1 0 OF DIGITS/ANSWER
OOI8FE 243C 1874 OVE.L #3,D2 # OF ANSWERS
001904 6100 0732 175 BSR MULTIPL MULTIPLY DATA TO GET ANSWERS
001908 45F9 O00O 1876 LEA.L S11,A2
O01OE 47F9 0000 1877 LEA.L SERVO,L3
00,'1' 223C ]-, MOVE.L #2,DI
00191A 243C 1879 WOVE.L 10,D2
O0:C:O 6100 0716 1880 8SR MULTIPL
0C1924 47'9 0000 1881 LEA.L TSTIfF,A3 MOVE DATA MESSAGE INTO BRAN
00192A 3779 0000 1882 OVE.W TESTIM,TNUJUIA3]
001932 3779 C300 1883 NOVE.W SITENM,SITE(A3]
00193A 3779 0000 884 WOVE.U SERNO,SERIAL(&31
001942 4281 1b85 CLR.L DI
001944 3239 0000 1886 .OVE.W TIMER1,DI
00194A C2FC 01F4 1887 MULU #500,D1
00194E 3741 0008 1888 OVE.W DI,TMVALIA3]
00195k 33C1 0000 1889 OVE.W D1,TIM1
001958 4281 1890 CLB.L DI
00195A 3239 0000 1891 NOVE.W TIUER2,DI
001960 C2FC 01F4 1892 MULU #500,D1
001964 3741 OOOC 1893 MOVE.W D1,TMVAL2{A31
001968 33CI 0000 1894 MOVE.W D,TINR2
001968 o8B9 0000 1q95 BCLR *O,BRAM0O TURN ON BAT. RAN
001976 243C IL06 MOVE.L '50,D2 SET UP FOR 50 USEC. DELAY
00197C 6100 F73A 1897 BjR DELAY DELAY
001980 6100 F4F2 1898 nSR RDCLX
001984 223C 1899 MOVE.L 1O00H,DI
00198A 45F9 0000 1900 LEA.L TSTINF,A2
001990 2679 0000 1901 lOVE L CUITI',A3
001996 D7FC 1902 ADD.L #2.A3
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00199C 8261 0000 1903 0R.W TNU(A2],D1
001910 36C1 1904 VOVE.W DI,[A3]+
0019 2 0241 FO00 1905 A1D.V #0FOOOH,DI
0019A6 0641 1000 1906 AD.W 1000H,D1
O019AA 826A 0002 1907 OR.W SITE[A2],DI
0019AE 36CI 1908 W)VE.W DI,[A3]+
001980 0241 FO00 1909 AiND.W tOFOOOH,D1
0019B4 0641 1000 1910 ADD.W 1000H,D1
001988 826A 0004 1911 OR.w SERIAL[h2],DI
O019BC 36CI 1912 VDVE.W DI,[A3]+
O019BE 0241 FO00 1913 ARD.W #OFOOOH,DI
0019C2 0641 1000 1914 &DD.U 1000H,DI
0019C6 36C1 1915 MOVE.W DI,[A3]+
0019C8 36EA 0008 1916 UOVE.W TNV&LI[A2],[A3]+
0019CC 0641 1000 1917 ADD.W 1000H,DI
001900 36C1 1918 MOVE.W DI,[A3+
0019D2 36EA OOC 1919 WOVE.W TMVAL2[A2],[A3]+
0019D6 36F9 0000 1920 VOVE.V CLKI,[A3]*
0019DC 36F9 0000 1921 IOVE.W CLK2,[A3]+
0019E2 36F9 0000 1922 NOVE.W CLK3,(A3]+
0019E8 36FC EB90 1923 OVE.W #8AKER,[A3]+
0019EC 36FC EB90 1924 VDVE.W #BARKER,[A3]+
0019FO 36BC EB90 1925 NOVE.W IBARKER,[A31
0019F4 23CB 0000 1926 MOVE.L A3,CURPUT
0019FA 33FC 0000 1927 MOVE.W #OOH,FUNCT 10 ACTIVE FUNCTION
0O01A02 33FC 0000 1928 IOVE.W #OOHCOUNT KEY COUNT CLEARED
OO1AOA 13FC 0000 1929 NOVE.B #0OH.DSPADR RESET DISPLAY ADDS
001A12 33FC 0000 1930 WOVE.W 00H,ALPHA CLER ALPHA FLAG
O01A1A 33FC 0000 1931 MOVE.W 00H,POINT CLEAR DECIMAL POINT
001A22 23CR 0000 1932 VOVE.L A3,LSTEVT
001A28 6100 0808 1933 SE SAVPAB
O0A2C 0839 0001 1934 BTST #ITEST SEE IF 11 Al EVENT
001A34 6600 O00A 1935 BIE CONTB YES, LEAVE BU O
001A38 08F9 0000 1936 BSET 10,BRA 1N ELSE,TUI BRA OFF
O01A40 4EF9 0000 1937 CONT8 JMP KEYRET

1938
1939 . . . ..:: : : : : :: : : : : :: : : : : :: : : : : :: : : : :

1940 ; CKEY - CALIBRATION ROUTINE UNDEFINED

1941
1942

001A46 0679 0001 1943 CKEY ADDI.N 01,COUNT
O01A4E 0C79 0001 1944 CNPI.W #lCOUIT CHECK FOR FONC CODE
001A56 6700 0084 1945 BEQ CALRET
O01ASA OC79 0001 1946 CNPI.U 1IKEY IS IT CAL 1
001*62 6700 001* 1947 BEQ CAL 1
001*60 0C79 0002 1948 ClPI.V 12,XEY IS I? CIL 2

O01A6E 6700 0021 1949 BEQ CAL2
001A72 33FC 0003 1950 NIVT.1 I3.ERRUN
O01A7A 6000 F7A4 1951 BRA ERROR
O01A7E 08F9 0000 1052 CALMl USET 00,CALFLG SET CALIBRATION FLAG
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001A86 23FC 1953 IOVE.L 1O,CALSUM RESET SUN VALUE

001A90 33FC OFAO 1954 MOVE.W #4000,CALTIN RESET CAL PERIOD
001A98 4EF9 0000 1955 Jp KEYRET RETURN

O0IA9E 08F9 0000 1956 CALM2 8SE #OADSPFLG SET CAL 2 FLO

001AA6 08F9 0000 1957 BSET #O,CALFLG

O01AME 33FC OFAO 1958 IOVE.W 84000,CALTIM

001AB6 4EF9 0000 1959 JmP I(EYRK

OOA C 41F9 0000 1960 CALRET LEA.L CALPRfT,A0
OOIAC2 6100 F584 1961 BSR DSPMSG DISPLAY CAL PROMPT

OIAC6 4EF9 0000 1962 JiP KET?
1963
1964.................................................
1965 DKEY - SERVICES SOFT VALUES

1966 INPUT IS OF THE FOLLOWING FORMAT:
1967
1968 (on) (D) (enter) TR3.TR2.PP.RV.RT (enter)
1969
1970 WHERE TR3 IS TRIGGER3,
1971 TR2 IS TRIGGER2,
1972 PP IS POSITIVE PULSE TIME

1973 RV IS RISETIME IN d~g,
1974 ;T IS RISETIME IN

1975 :::::::::::::............................
1976

O01ACC 0679 0001 1977 Yv Y ADD.W *OIH,COUIT INCREENT XEYSTROKE COUNT
O01AD4 0C79 OOCC IC ( CMPI.W IOCCH,KEY CLEAR?
O01ADC 6700 00C4 1979 DEQ DCLEAR

1980
OIAEO 0C79 0001 1981 CPI.W #OIH,COUIT FIRST KEY?

001kE8 6700 OOBC 1982 DEQ ISVAL
1983

O01AEC 0C79 0002 1984 ClPI. #02H,COUNT SECOND KEY?
001AF4 6700 0096 1985 BEQ DENT SHOULD BE ENTER NEW DATA

1986
O01AF8 0C79 0003 1987 CMPI.W *03H,COUNT TRIGGERS
001800 6600 OOIA 1988 ONE CHKi
001804 0C79 0002 1989 CNPI.W #02H,KEY KEY SHOULD BE 0 0 1
00180C 6000 032C 1990 BLT SAVED
O01B1O 33FC 0003 1991 OVE.W #03,ERRVUl 'INVALID IUER'
001818 4EF8 1220 1992 Jmp ERROR

1993
0OIBIC 0C79 0007 1994 CHX7 CMPI.W #07H,COU]T TRIOGE12
001824 6600 O01A 1995 8N1 CDXC
001828 0C79 0002 1996 CMPI.W 021,KET KEY SHOULD BE 0 OR 1
001B30 6DO0 0308 1997 8LT SAVED
001834 33FC 0003 1998 I1V0.W *03,ERRIUU 'INVALID IUDER'
ooIB3C 4EFI 1220 1999 JNP ERROR

2000

001840 0C79 0006 2001 CHKO CNPI.W #O6H,COUNT FIELDS 6,A,D,10 SHOULD RAVE
001848 6700 04CA 2002 BEQ DECTS A DECIMAL AS THEIR VALUE
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2003
00134C 0C79 0001 2004 CW.1 OAHCOUIT
001B54 6700 04B1 2005 REQ DICPTS

2006
001B58 0C79 OOD 2007 CNPI.1 *ODH,CODIT
001860 6700 0482 2008 BEQ DECPTS

2009
00184 0C79 0010 2010 Cwl.y 010H,COUNT
001BC 6700 04*0 2011 BEQ DECPTS

2012
001870 0C79 0013 2013 CUI., *13HCOUIT 19TH KEY IS? BE 'MITR'
001B78 0700 0048 2014 019 DETE

2015
001B7C 0C79 000A 2016 CNPI.W *0AE,i] OTH1 KEYS MAY BE IIY DIGIT
00184 800 0284 2017 BLT SAVE
00188 6COO F696 2018 WE1 11101 M1y ENTRY EOR"

2019
001B8C 0C79 00EE 2020 DENT CNPI.A OEH,Ki1
001B94 600 F81 2021 Bn 1110 M1Y NTRY EBEO"
001B98 6100 OSAC 2022 9S1 I1ITDS
001B1C 41F9 0000 2023 JUW KYRT

2024

2025
2026 ; DCLE CLEABS DISPAY
2027 :::::::::::::::::::::::::::::::::::::::::::::::::
2028

001B12 6100 0512 2029 DCLR BSI IITI)S

2030

2031 ::::::::::::::::::::::::::::::::::::::::::::::
2032 ; ISVIL DISPAS CURIN SOFT VALURS
2033
2034

0019*8 4E71 2035 ISV*L NOP
0019*8 41F9 0000 2038 LE.L DKDIAT,A0
O01BE 6100 F4C8 2037 BS! DSPIG
001992 13FC 0000 2038 IOVE.B *OOH,DSPADI RESET DISPLAY ADD!
O01BBA 41F9 0000 2039 JIv KIYET

2040

2042 ; DETIi - CHANGMS SOFT VALUES ACCORDIN TO INPUT
2043 ;

2044
OQIBCO 0C79 0011 2045 D1111 CNI.I 1OM,lU1 MlI?'
O01BC8 800 F658 2046 BIR 1110i
O01BCC 45F9 0000 2047 LU.L HITR3,A2 UPDAlT DISPLAY ARRAY WITH
OO1BD2 47F9 0000 2048 LIA.L DIATA,A3 TIM ME D FUNCTION DATA
O01BD8 321A 2049 NOV.I [A2].,DI
OOBD 0001 0030 2050 01. 330,D
001811 10CI 2051 VIIDO DI,(A3]#
001B0 3211 2052 II1.1 [A2J+,DI
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OOIBE2 0001 0030 2053 01.B 4301,01

0H1IM i6c1 2054 NOVE.B D1,1&3)+

0OIBEB 3211 2055 SWVE.W 121+,Dl

001BEI 0001 0030 2058 01.3 1301,D1

QOIBEE 1601 2051 MDVE11 Dl,[A3]+

001BF0 I8FC 002! 2058 MOR.B1 2ER,IL31+

OOIBF4 3211 2059 IOVE.W [12l+,Di

00lIFi 0001 0030 2060 01.B S301,01

OOIBFA IOCI 2061 tlD 01,t131+

0011F0 321A 2062 MOYE.V 1*214,D1

OOIBFE 0001 0030 2063 01.1 $30H,D1

001002 1601 2064 HDVE.B DI,1A31+

001004 3211 2065 1l0VE.V (1214,01

001006 0001 0030 2066 Ol.B 1301,D1

001001 l6C1 2061 1011.8B D1,10314

001COC 16FC 002E 2068 MDV8.8 #29R,lW+1

001010 321A 2069 gDVE.V EA2]+,Dl

001C12 0001 0030 2070 01.B 930H,01

001016 l601 2071 3211.1 D1.1A3]f

00I18B 321* 2072 v3VE.1 I12]#,01

00101* 0001 0030 2073 01.8 1301,01

OQICIE 16C1 2074 3211.8 D1,I*31*

001C20 16FC 002E 2015 301.1B *26HA1314

00IC24 321A 2076 VOVE.W tk21',01

00IC26 0001 0030 2077 08.8 #301,01

001C2A 16C) 20,16 3218.8 0D&,3)+

00102 321A 2079 NDVE.W E12]+,D1

00102 0001 0030 2080 01.B1 309,01

001032 1601 2081 VD11.1 D1,1h31+

001C34 I6FC 0028 2082 321.9 128,131

00108 321* 2083 32?.W 121,0

00103i 0001 0030 2084 OL.D *308,01

001038 1601 2085 1011E.1 D1,(A31k

001040 321A 2086 10,1., [114+,D

00IC42 0001 0030 2087 01.1 1309,01

001C46 1681 2088 1018.1 B D1131

014 5F9 0000 2089 LEA.L H1113,12 ADDRESS OF DATA

001C4E 47FO 0000 2090 JIL 11,3IDRSOFASR

00C4 20 2091 ND11AL *1,D1 0OP D1GITSIAISWK1

0IC54 23C 2092I 12E. 1,2 6 OF ANSERS

001C80 6100 03D8 2093 BSI 311A1?L

001084 45FO 0000 2094 LEA.L R1JA

0O1COi 4110 0000 2095 LIL1L JUIAL,13

00IC70 223C 2096 VDRlL 10,01

00IC76 243C 2091 1018E.1 62,02

GoICC 8100 03B* 2098 151 UMP

001C80 4281 2000 CLR.L D1

OOICS2 3230 0000 2100 N0IE.W 1103,01

00IC88 C2FC 0084 2101 M0LD 1100,01

O0lCOC 45FO 0000 2102 L1.L1 DI111,12
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00IC92 203C 2103 MOVE. L *DBLEID0
OWNC9 0480 2104 SUB.L SDBEEI,DO
00IC99 8272 0000 2105 DEULPI CIP.W 0(h2,DOI,DI
O0IC12 OCO0 OOOC 2106 RWE TRUWND
001CA6 0480 2107 SUB.L 81,DO
O01CIC 5IC8 FF70 2108 DNRA DO, DRL21
OOICBO 47F9 0000 2109 TRUEI LKAL DBREI,A3
001C86 33F3 0000 2110 NDVE. OIA3,DOIY11013
OO1CBE 0079 8000 2111 01.0 #B0000,T11GR3
OOICCO 3239 0000 2112 NOVE.E TRIG2,DI
OOLCCC C2FC 0064 2113 KILU #100,D1
OCO 203C 2114 NOVE.L *DBLENDO
OO1CDO 0480 2115 SUB.L #DBNIWDO
OOICDC 8272 0000 2118 DEILP2 CMP.U 0(A2,D01,Dl
00ICEO 6coo 000C 2111 10! TB2FID
OO1CE4 0480 2118 SIJI.L 61,00
OOICEI 51C8 FFFO 2119 DNRA 00,DEVLP2
OOICEE 33F3 0000 2120 T12710 KIVE.U 0[A3,DO],T11012
001CF6 0079 8000 2121 OL.E #80008,TRIGR2
OOICFE 33F9 0000 2122 NORA. JNPVAL,?1I011
001008 4579 0000 2123 LEA.L TSTIIF,A2
OOIDOE 3579 0000 2124 VDVE.E TIIGRI,TRG1(A2J
00ID16 3579 0000 2125 NITE. 711912,T192(A21
OOIDIE 3779 0000 2128 KIT!.! TRIGUMO103
00ID26 3579 0000 2127 NORM. RISIDB,PSLOP(A21
001D2E 3579 0000 2128 KITE.! RISETM,PSLTN(i21
001D36 0889 0000 2129 BCLI IOBRAVDI TOR BIT. RAM of
MOINE 243C 2130 VITE.L #50,D2 SET FOR 50 UIC. DEAY
001D44 6100 F372 2131 USE DELAY DELAY
001048 8100 7121 2132 BI IDCLK
00104C 2879 0000 2133 NDVE.L CUBPIT,A3
001052 D7FC 2134 ADD.L $2A1
001058 203C 2135 NDTE.L SH00OWN
00105! 2200 2138 IVE.L D0,M
001060 8279 0000 2137 ORA TRIGRI,DI
001068 36C1 2138 KITE.! DI,1131+
001D68 0880 2139 IDD.L 110038,00
00108! 3600 2140 KITE.! D0,JA3I.
001070 36F9 0000 2141 KITE.! T11012,(A11
001076 0880 2142 IDD.L *10001,0
001D7C 36C0 2143 KITE. D0,(h3]+
001071 3879 0000 2144 53V1.W TRIGR,(A31+
001084 0880 2145 ADD.L $10008,0
00108h 3200 2146 NDTE.! 00,D1
00108C 826h 0018 2147 01.! PSLOP[A21,DI
001090 36C1 2148 VDIE. DI,[A5].
001092 0680 2149 ID0.L 610009,00
001098 3200 2150 NORA. 00,01
001091 868 0011 2151 OR.! PLTIA2IID1
001091 36CI 2152 ITE.! DIJA3J
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O0IDAO 36F9 0000 2153 W3V9.U CLKI,[1A3]+
001D6 36F9 0000 2154 MOVE.W CLK2,[A3h+
O0IDAC 36F9 0000 2155 IDVE.V CLX3,(A31+
O01DB2 36FC 090 2156 MDVE.W *BARE,[A3]+
001D6 36FC EB9O 2157 MOVK.W #BAR .[A3]+
O0IDBA 36BC EB90 2158 ilVE.W DARKER,[A3]
O0IDBE 2039 0000 2159 MDVK.L TRIGR2H,D0
001DC4 23C0 0000 2160 MDVE.L DO,TR2HIGH
OO1DCA 0480 2161 SUB.L #8OOOH,D0

OO1DDO 23FC 2162 MDVE.L #BOOOH,TR2LON
O0IDDA 91B9 0000 2163 SUB.L DO,TR2LOW

OOIDKO 23CB 0000 2164 MDVE.L A3,CURPFT
O0IDE6 4280 2165 CLR.L DO

O01DE8 3039 0000 2186 iVE.W CURAVG,DO
GOIDEE 33FC 0000 2187 MOVE.N tOOH,FUNCT 10 FUNCTION ACTIVE

O01DF6 33FC 0000 2168 NdVE.W *OOD,COUNT KEY COUNT CLEARED
OO1DFE 13FC 0000 2169 I)VE.B #OOH,DSPADR BESET DISPLAY ADDR
O01E06 33FC 0000 2170 IDVE.W IOOH,ALPHA CLEAR ALPHA FLAG
OO1EOE 33FC 0000 2171 MIVE.V SOOlPOIFI CLEAR DECIMAL POINT
001E16 23CB 0000 2172 NDVE.L A3,LSTEVT
O011C 6100 0714 2173 BSR SAYPAR
001120 0839 0001 2174 BTST 11,TEST SEE IF If AN EVENT
001E28 6600 O00 2175 Bu1 CORTD YES,LEA1V BRAM ON
O01E2C 08F9 0000 2176 BSET 0O,BRAi)N TURN BRM OFF
001E34 41F9 0000 2177 C:rD JIP KEYRET 2178

217  : ::: :::
2180 ; SAVED - STORES DIGITS TEMPORILY FOR LATER USE
2181 :::::
2182

OOIE3A 0C79 0003 2183 SAVED CMPI.U 03H,COUNT THIRD KEY?
001142 6600 0012 2184 BiE 004
001146 33F9 0000 285 DVE.. KEY,HITR3 FIRST DIGIT OF TRIGGER 3
001150 4E19 0000 2186 Jip PUTKEY DISPLAY

2187

001150 0C79 0004 2188 004 CMPI.W 104HCOUNT FOURTH KEY
O011E 6600 0012 2189 Big 005
001162 33F9 0000 2190 3OVE.V XEY,MITR3 SECOD DIGIT OF TRIGGER 3
O01E6C 41F9 0000 2191 Jip PUTEY DISPLAY

2192
001172 0C79 0005 2193 D05 CNPl.1 O05H,COU1T FIFTH KEY

O01E7A 6600 0012 2194 V D07
001171 33F9 0000 2195 iE.V KEY,LOTR3 THIRD DIGIT OF TRIGGER3
001188 41F9 0000 2196 'lf PUTKET DISPLAY

2197
001181 0C79 0007 2198 D07 CMPI.N 107HCOUNT SEVENTH KEY
001196 6600 0012 2199 BI DOS
00119A 33F9 0000 2200 IfVE.V XK1,RITR2 FIRST DIGIT OF TRIGGIR2
00114 41F9 0000 2201 J PUT DISPLAY

2202
0011W OC79 0008 2203 DOS CvII.N *0O,COUNT [lBon KEY
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001EB2 6600 0012 2204 BE D09
001EB6 33F9 0000 2205 VDVE.3 KEY,MITR2 SECOND DIGIT OF TRIGGER2

O01ECO 4EF9 0000 2206 Jp PUTI" Y
2207

0OlEC6 0C79 0009 2208 DO CNII.U 091,COUIT 9TH IT
O01ECE 6600 0012 2209 BIR DB
001ED2 33F9 0000 2210 IDVI.V KIT,LOTR2 THIRD DIGIT OF TRIGGE12

OO1EDOC 4EF9 0000 2211 Jn PITKEY DISPLAY
2212

00EE2 009 0008 2213 DB CII.3 tOBR,COUNT 11TH KEY
OO1EEA 6600 0012 2214 BIE DC
001M 33F9 0000 2215 NDVE.V KEY,HIJV FIRST DIGIT OF PEAI PERIOD
OO1EF8 4EF9 0000 2216 JUP PUTKIEY DISPLAY

2217
OOIEFE 0C79 OOOC 2218 DC CRI.3 #OCH,COUT 12TH KEY
00IF06 6600 0012 2219 BE DE
OO1FOA 33F9 0000 2220 3311.3 XIT,LOJV SECOND DIGIT OF PEAK PERIOD
001F14 4EF9 0000 2221 Jl PUiYT DISPLAY

2222
O01FIA 0C79 O00E 2223 DE CulI.1 #OIH,COINT 14TH KEY

001F22 6600 0012 2224 BEE DF
001F26 33F9 0000 2225 V)11.3 KET,HIRV FIRST DIGIT OF RISETIM dB
001F30 4EF9 0000 2226 Jim PUTKIEY DISPLAY

2227
001F36 0C79 GOOF 2228 DF CR1.V #OFH,COUNT 15TH KEY
00IF31 6600 0012 2229 BR D11
001F42 33F9 0000 2230 V311.3 KIY,LORV SECOND DIGIT OF RISKTIE dB
001F4C 4EF9 0000 2231 J PUTEY DISPLAY

2232
001F52 0C79 0011 2233 D11 CRI.3 *lH,COUIT 17TH KIT
001FA 6600 0012 2234 BR D12
OOIF5E 33F0 0000 2235 VDVE.V K9Y,8IRT FIRST DIGIT OF RISETIE vSlC
001F68 4EF9 0000 2238 JR PUTiKE DISPLAY

2237
001F6E 33F9 0000 2238 D12 IOVl.3 KKY,LORT SECOND DIGIT OF RISETI SIEC
001F78 4EF9 0000 2239 JR PUTIY DISPLAY

2240
2241
2242 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

2243
2244 ; FUNCTION KT PROCESSOR
2245 ; DISPLAY RMENINING IEIT
2246
2247 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

2248
001F7E 203C 2249 ET MDl1.L ENIDNUl,DO GET DOF ElDY
001F84 909 0000 2250 SUB.L CUlIPff,DO SUB COIWUT DATA PM
O01F8l 4281 2251 CUR.L Dl CONVERT DIFFIENCE TO
OO1F8C 8OFC 0398 2252 DI1 '1000,Do DECINIL/ASCII AID

001F90 41F0 0000 2253 LEA.L IM ,0 STORE INTO DISPLAY MSG
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001F96 10FC 0020 2254 loVE.B 620H,[1O]
O0OlF9 OC40 0064 2255 EKEY1 CMP.W 100,DO
O01F9E 6DO ODC 2256 BLT EXEY1A
O01FA2 0641 0001 2257 ADD.W I,DI
O01FA6 0440 0064 2258 SUB.W 100,DO
O01FAA 60E8 2259 BRA EKEYl
O01FAC IOBC 0020 2260 EKEYIA oVE.B #20 ,[AO]
001FBO 0C41 0000 2261 CP-. #0,DI
0O01FB4 6700 0008 2262 BEQ EKEYIB
O01FB8 0001 0030 2263 OR.B #30H,D1
O01FBC 1081 2264 MDVE.B DI,[AO]
OOIFBE 4241 2265 EKEYI8 CLR.W DI
001FCO D1FC 2266 IDDI.L #I,AO
001FC6 OC40 O00A 2267 EKEY2 CMP.W 10,DO
O01FCA 6)00 O0OC 2268 DLT EKEY2A
O01FCE 0641 0001 2269 ADD.V 41,Dl
001FD2 0440 000A 2270 SUB.W 10,DO
001006 6OEE 2271 BRA EKEY2
00IFD8 0001 0030 2272 EKEY2A OR.B #30,D1
O01FDC IOCI 2273 NDVE.B D1,tAO]+

OO1FDE 0000 0030 2274 OR.B #309,D0
001FE2 1080 2275 loVE.B WW,[A]
001FE4 41F9 0000 2276 LEA.L IEMlSG,AO
0O1FEA 6100 F08C 2277 ESR DSPN6
O01FEE 4E19 0000 2278 JlR KEYRET

227
2280 .::::::::::.'

2281 ; F FUNCTION KEY PROCESSOR
2282 hANUAL SAVE DATA
2283 ::::::::::::::::::::::::::::::::::::::::::::::::::::
2284

001FF4 33FC 0001 2285 FKEY oVE.W 01,DATSAV
OO1FFC 41F9 0000 2286 LEA.L SAVS1G,A0

002002 6100 F074 2287 BS1 DSPISG
002006 33FC 0000 2288 ITE.W 60,OFF
00200E 4E79 0000 2289 Jm KEYRET

2290
2291............................................
2292 ; DCPTS - HANDLE DECIMAL POINTS FOR EACH FUNCTION.

2294
002014 4871 2295 DECPTS NOP
002016 0C79 0001 2296 CMPI.I O01,POINT IS DECIMAL POINT TURNED 01?
002011 6600 7200 2297 aIE ERROR 'KEY ENTRY ERROR"
002022 33FC 002E 2298 IE) .V 002N,Y
002021 33FC 0000 2299 loVI.V SOOH,POIlT CLEAR DECIMAL POINT
002032 419 0000 2300 Jm PUTEyT

2301
2302 ::::.............................................
2303 ; LTIPL - MULTIPLY DATA SEIT AID RETURN VALUES
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_ -t= a

2305
002038 4E71 2306 1ULTIPL MOP
00203A 48E7 EOFO 2307 MIVEV.L DO-D2/AO-A3,-[A7]
00203E 33CI 0000 2308 VOVE.W DI,DIGITS
002044 4280 2309 CLR.L DO
002046 D05A 2310 MULTI ADD.W (A2]+,DO
002048 COFC OOOA 2311 MULU.W OA,DO
00204C 51C9 FFF8 2312 DBRIA DI,MULTI
002050 D05A 2313 ADD.W [A2]+,DO
002052 36C0 2314 3011.3 DO,[A3]+
002054 4280 2315 CLR.L DO
002056 3239 0000 2316 MD11.1 DIGITS,D1
00205C 51CA FFE8 2317 DBRA D2,MULTI
002060 4CDF OF07 2318 IDVEM.L [AT7],DO-D2/AO-A3
002064 4E75 2319 ITS

2320
2321 :::...................................................:.:.:..
2322 PUTKEY - SEND I BYTE OF OUTPUT DATA TO IRDISP
2323
2324

002066 4E71 2325 PUTXEY NOP
002068 4287 2326 CLR.L D7
00206A 3E39 0000 2327 MOVE.W KEY,D7 MOVE RAW INPUT INTO REGISTER
002070 0C79 002E 2328 CMPI.W #02E1,KEY IF A DECIMAL POINT DON'T OR
002078 6700 0006 2329 BEQ TFND
00207C 0007 0030 2330 O.B #30H,D7 CONVERT TO ASCII
002080 E14F 2331 PTFND LSL #8,D7 SHIFT LEFT 8 BITS
002082 1E39 0000 2332 WOM.B DSPkDR,D7 DISPLAY ADDI 1l LOWER BYTE
002088 6100 0010 2333 8S1 31)ISF WRITE OUT INPUT KEY
00208C 0639 0001 2334 AD.B 101,DSPADR INCREIT THE DISPLAY
002094 4EF9 0000 2335 JNP KEYRET GET NEXT INPUT

2336
2337 :::::::::::::::::::::::::::::..........................
2338 ; WRDISP - OUTPUT DATA TO LCD DISPLAY
2339 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

2340
00209A 487 0380 2341 URDISP IOVEM.L D6-D7/AO,-[A71
00209E 41F9 0002 2342 LEA.L DISPLY,AO 10 PTS TO THE LCD DISPLAY
0020A4 1C28 0001 2343 IABI IOV.B I(AOI,D6 GET STATUS
0020A8 6BFA 2344 BMI.S LI1 BRAICO IF NOT READY
O020AA 6100 00C4 2345 BS1 DSPDEL
0020A* 0007 0080 2346 O1.9 68OHD7 TURN BIT 7 ON
002082 1147 0001 2347 WOB.1 D7,1[A01
002098 1C28 0001 2348 LAB2 NUMK.B [1O,D6 ClICi STATUS AGAIN
O0208A 6BFA 2349 B31.S LAB2 BRAICH IF NOT READY
0020BC 6100 OOB2 2350 BS! DSPDEL
0020C0 104F 2351 LSI 18,D7 SNIP DATA BACK TO LO BITE
0020C2 1147 0003 2352 WO1.B D7,31A0)
0020C6 4CDF OlCO 2353 I011.L [A71+,DO-D7/AO POP DIISTS
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0020CA 4E75 2354 iTS
2355
2356 IIi*fii*II.IEIi14itI4*iIEIuI
2357 *

0020CC 4E71 2358 KEYTRT NOp

0020CE 4CDF 7FFF 2359 3)VON.L [A7t,DO-D7/AO-6A
0020D2 2679 0000 2360 109I.L CUBPNT,A3
0020D8 2248 2361 VIVE.L *3,11
0020D 244B 2362 V)DV.L 13,12
0020DC 284B 2363 MOVI.L 13,14

0020DE 471 2364 loP

0020E0 4E73 2365 ATE
2386
2367
2368 ; GETEY - OBTAINS INPUT DATA

2370
0020E2 4E71 2371 GETKEY MOP
0020E4 41F9 0002 2372 LE*.L PI,A0

0020E 4285 2373 CLR.L DS

00201C 45F9 0000 2374 LEA.L KEYLIST,&2 TRANSLATION TABLE

0020F2 1128 0001 2375 MDVK.B ADATA[A01,5
0020F8 D5C5 2376 ADDA.L 05,42
0020F8 4285 2377 CLB.L 05
0020F1 1112 2378 3O)1.B [*2],05

0020FC 33C5 0000 23 M)11.1 D5,KEY
002102 0C79 0013 2380 CMPI.W 13B,KEY IS KEY A DECIMAL PT?

00210A 8600 OOOC 2381 81I IOTPT
00210E 33FC 0001 2382 iOV.W 019,POIIT
002116 4E75 2383 RTS
002118 C79 0010 2384 IOTPT CNPI.U IOBKEY IS KEY 0N-ALPI-NMUERIC?

002120 6000 0004 2385 BLT COUTII
002124 4175 2386 RTS
002126 C79 O00A 2387 COITIN CIPI.W #OA,XlY IS KEY ALPHA?

00212E 6C00 OOOC 2388 E 517T1
002132 33FC 0000 2389 O .1 *OOH,ALPH KET IS A DIGIT
002131 4175 2390 RTS

00213C 33FC 0001 2391 SEIALF 3)11.1 01,iLAU
002144 4E75 2392 RTS

2393
2394
2395 ; IIITDS - IIITIALIZS THE LCD DISPLAY
2396
2397

002146 4817 COCO 2398 I1ITDS IVDI.L DO-DI/hO-Al,-[A7]

002141 41F9 0002 2399 LEA.L DISPLY,AO
002150 43F9 0000 2400 LEA.L DSLIST,AI
002156 7204 2401 V)11Q 04,D1

002158 1028 0001 2402 INITDSI li1.B I[lO],DO
00215C 697A 2403 BII.S IlIDSl
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002151 6100 0010 2404 BSR DSPDEL
002162 1159 0001 2405 EVE.B [AI]+,I[AO]
002166 51C9 FFFO 2406 DBRA DI,IIITDSI
00216A 4CDF 0303 2407 MDVEM.L [A17+,DO-DI/AO-11
00216E 4E75 2408 TS

2409
2410 #

2411 # DISPLAY DELAY ROUTIN
2412

002170 48E7 0200 2413 DSPDEL NOEM.L DO,-[k7]
002174 3C3C 0032 2414 IDVl.W 150,D6
002178 4E71 2415 DDLOOP lOP
00217A 51CE FFFC 2416 DBRA D6,DDLOOP
00217E 4CDF 0040 2417 IIV11.L [A7]+,D6
002182 4175 2418 RTS

2419
2420 ' TIER IRQ
2421

002184 4E71 2422 TIER NOP
002186 6100 0004 2423 BS1 TINSUB
00218A 4E73 2424 RTE

2425
00218C 48E7 0380 2426 TIMSUB MOVEM.L D6-D7/&O,-(171
002190 41F9 0003 2427 LEA.L TIMADDR,AO
002196 1C28 0001 2428 MOVE.8 TSTAT(AOJ,DG GET TIER STATUS
00219A 117C OOE1 2429 MOVE.B SIIQU1,TICNTIL[AO] DISABLE TIER 2
0021h0 117C 0011 2430 10VE.B 0I14U,T2CITRL[A0]
00216 0C79 0001 2431 CNPI.1 #I,DATSAV
0021A1 6600 001A 2432 B1 TIMSCON
002182 B7FC 2433 CMPA.L *E]IDEI,A3 # ADDED 6/7/88
002188 6C00 EB14 2434 81 RAJWL # ADDED 6/7/88
O021BC 6188 2435 BS IMITDS
0021BE 97FC 2436 SUBA.L 17000.0
0021C4 2448 2437 NDVEA.L k3,&2

0021C6 6000 0242 2438 BRA COIFUD
O021CA 4287 2439 TINECO! CLI.L D7
0021CC 3114 2440 MDV.W [A41,D7
0021CE BEB9 0000 2441 CVP.L TRIGR31,D7 SEE IF PEAK Nis ENOUGH
0021D4 000 02C8 2442 BLT IOnIKT 10 - ERASE PUlT

2443
2444 * CHICK PEAK SLOPE
2445

0021De Bscg 2446 CPIA.L A1,A2 SEE IF VALID DATA
0021DA 6700 02C2 2447 BEQ oll FLAGI F lAG2
0021DE 4287 2448 CLR.L D7
0021E0 3139 0000 2449 MDVE. 1 TIII,D?
002116 0C47 0000 2450 CO.1 O,D7
0021E1 6700 OOC 2451 B1 nOCHIi
00211 E94 2452 LSL.W 14,D7
0021F0 2COB 2453 MDI1.L A3,D6
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0021F2 9C8C 2454 SUB.L 14,06
0021F4 BE46 2455 CMP.W D6,D7
0021F6 6D00 0004 2456 8LT NE]CH
O021FA 3E06 2457 IOVE.W D6,D7
0021FC 306 2458 IEGCBHK MOVE. D6,DS
0021FE 4286 2459 CLR.L DO
002200 3C34 7000 2460 OVE.W 0[A4,D7],D6
002204 BCB9 0000 2461 CMPt.L TRIGR28,D6
00220A 6DO0 0292 2462 BLT NONEVNT
00220E 0447 0002 2463 SUB.w 12,D7
002212 66E8 2464 BNE NEGCEX
002214 4286 2465 NEGPKCHI CLR.L DO
002216 2C39 0000 2466 MOVE.L NEGPK,D6
00221C BCB9 0000 2467 CMP.L TR2LOW,D6
u02222 6EOO 027A 2468 BGT NONEVIT
002226 4286 2469 CLR.L DO

002228 4285 2470 CLR.L D5
00222A 3A39 0000 2471 MOVE.W TRIGRI,D5
002230 E34D 2472 LSL.W #I,D5
002232 4445 2473 WEG.W D5
002234 3C35 5000 2474 NEGPLP MDVE.W O(A5,D5.WI,D6
002238 BCB9 0000 2475 CMP.L TR2LOW,D6
00223E 6EOO 025E 2476 BGT NONEVIT
002242 0645 0002 2477 ADD.W #2,D5
002246 66EC 2478 BE EGPLP
002248 4287 2,ig NEGCHXl CLR.L D7
00224A 4286 2480 CLR.L DO
00224C 41F9 0000 2481 LEA.L TSTINF,AO GET PARAMETER TABLE
002252 3C28 0018 2482 IOVE.W PSLOP(AO],D6 GET SLOPE PARAMETER
002256 CCFC 0064 2483 MULU *100,D6
00225A 3E28 001A 2484 MOVE.W PSLTM[AO],D7 GET SLOPE TIE PARAMETER
00225E E98F 2485 LSL.L #4,D7 *16 TO CNVRT SEC. TO SAMPLES
002260 204C 2486 MOVE.L A4,AO SAVE PEAK POINTER
002262 91C7 2487 SUB.L D7,AO SUBTRACT SLOPE TIM
002264 B1C9 2488 CNP.L h1,AO SEE IF POINTER BEFORE 8OE
002266 6E00 0010 2489 BT CHCONT
00226A 2049 2490 MOVE.L A1,AO SET TO BEGIN OF EVENT
00226C DIFC 2491 ADDA.L 82,*0 POSITION PMTR TO ROD
002272 BICC 2492 CMPA.L A4,AO
002274 OCO 0194 2493 GE CONFID
002278 2E3C 2494 C]XCONT MOVE.L #DBLEN,D7 GET LENGTH OF D TABLE
00227E 0487 2495 SUB.L IDB E,D7
002284 3W1O 2496 MOVE.1 [AOI,D5 GET PEAK-TIME VALUE
002286 0C45 0000 2497 CPI.v #0,D5
00228 0100 006A 2498 BT CBKFPK
002281 41F9 0000 2499 LEA.L DBDEI,A0 POINT TO DB EX TABLE

002294 0442 8000 2500 SUB.V #80008,D2
002298 B470 7000 2501 PLOOP CP.W O[AO,D7],D2 SEACH FOR PEAK IN DB
00229C OCO 0010 2502 BGE PFIND PEAK FOUD
0022A0 0487 2503 SUB.L 11,D7
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0022A6 51CF FFFO 2504 DBRA D7,PLOOP ELSE DECR. POINTER0022AA 6000 O04A 2505 BRA CU{PX IF PITE GOES - N0 DB0022AE 41F9 0000 2506 PFIIND LEA.L DBTAR,AO GET DRTABLE002284 3430 7000 2507 IOVE.W 0[AO,D7],D2 9E PEAI( VAL IN DR002288 41F9 0000 2508 LEA.L DBRm,AO POINT BACK TO HEX TABLE00228E 2E3C 2509 UOVE.L #DBLEI,D7
0022C4 0487 2510 SUB.i #DBREI,D7
0022CA 0445 8000 2511 SUB.I #80009,D50022CE HA70 7000 2512 PSLOOP CMPW O[AO,D7],D5 LOOK FOR DB OF OTHER POINT0022D2 6coo 0010 2513 GE SFIND MATCH FOWND
002206 0487 2514 SUB.L #1,D70022DC 51CF FFFO 2515 DBRA D7,PSLOOP ELSE DECE. POINTER0022E0 6000 0014 2516 BRA CHXFPK IF D7 GOES - NOT I TABLE0022E4 41F9 0000 2517 SF110 LEA.L DBTkB,A0 POINT TO DETAILE0022EA 3A30 7000 2518 MOVE.W O[AO,D7,D5 GET OTHER DB VALUE0022EE 9445 2519 SUB.1 . 5,D2 GET DIF. OF PEAk & OTHER VAL.0022F0 BC42 2520 CM).W D2,D6 IS SLOPE .LE. SLOPE PARAMETER0022F2 FO0 0116 2521 BLE COiFID g00022F6 4286 2522 CHKFPK CLE.L 060022F8 204C 2523 MVE.L A4,AO SAVE PEAK0022FA 3C20 2524 PKEND MOVE.W -(A0J,D6 GET PEAK VALUE0022FC BCR9 0000 2525 CIP.L TRIGR31,D6 PEA ( PEAK THRESHOLD002302 60D00 0006 2526 BLT FIDST YES - GO FIND FIRST PEAK002306 BIC9 2527 CilPA.L AI,AO AT BEGINNING OF DATA002308 6EF0 2528 BGT PKEJD 1O - CONTiNUE00230A 4285 2529 FIDS? CLR.L 0500230C 3A18 2530 11DVE. [AO]+.,D5 SAVE FIRST VALUE00230E 3C18 2531 FDPK W2VE.V (AOl+,Do GET NEXT VALUE002310 BICC 2532 CUPA.L A4,A0

002312 BE00 0IBA 2533 BT NONEVUT002316 BC85 2534 CEP.L D5,D6 VALUE PREVIOUS VALUE9002318 600 0006 2535 BL? FIDBOT YES - FIRST PEAK FOUND00231C 3A06 2536 NOVE.N D6D5 No - SET PREVIOUS VALUE00231E 60EE 2537 BRA FMDPX
002320 2E08 2538 FIDBOT IOVE.L AO,D7
002322 0487 2539 SUB.L #4,D7
002328 3406 2540 MDVE.W D6,D200232A 0442 O00A 2541 SUB.1 #10,D2
00232E 3A06 2542 I.YE. D6,D5
002330 3C18 2543 BOTCONT MDVE.W f[OJ+,Do
002332 BC82 2544 C0P.1 D2,D6
002334 6FO0 0010 2545 BLE BOTFI]
002338 BC85 2540 CfP.L D5,D&
00233A 6E00 0010 2547 ROT IXTF
00233E 8ICC 2548 CIPA.L A4,AO
002340 6C00 015C 2549 BGE IOINVTY
002344 60EA 2550 BRA BOTCOf?
002346 2047 2551 BOTFID VIIEA.L DMAO
002348 6000 0006 2552 BRA PIPED
00234C 2A08 2553 JITP 10E.L D6,D5
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002341 6001 2554 BRA FIDPK
002350 2408 2555 PKFND NOVE.L 10,D2 SAVE FIRST PEAK POINTER
002352 49F9 0000 2556 LEA.L TSTINF,A4 GET SLOPE TINE PARAMETER
002358 4287 2557 CLR.L D7
00235A 3E2C OO1A 2558 NOVE.W PSLTN[A4],D7
00235K E9BF 2559 LSL.L #4,07
002360 8EFC 0003 2560 DIVU #3,07 TAKE 1/3 OF TIE
002364 0287 2561 AJDI.L OFFFEH,D7
00236A 9487 2562 SU.L D7,D2 IVE POINTER BACK If TIE
00236C 8489 2563 CNP.L AI,D2 SEE IF BEFORE EVENT
00236E 6E00 OOOA 2564 BaT FPCOIT
002372 2409 2565 NVE.L AI,D2
002374 0682 2566 ADD.L 12,02
00237A 4285 2567 FPCONT CLR.L D5
00237C 3110 2568 NRVE.W [AO),D5 GET FIRST PEAK VALUE
00237E 0445 8000 2569 SUB.W 38000H,D5
002382 2E3C 2570 OVE.L #DBLEI,D7
002388 0487 2571 SUR.L ODBEX,D7
00238E 49F9 0000 2572 LEA.L DBHEX,A4
002394 BA74 7000 2573 FPLOP CIP.1 O[A4,D7],D5 FIND IN DB TABLE
002398 6C00 0010 2574 WUE FPFND
00239C 0487 2575 SUB.L #1,D7
0023A2 51CF FFFO 2576 DBRA D7,FPLOP
0023A6 6000 0OF6 2577 BRA 1OEViT IF OT I TABLE - 101-EVENT
0023U 49F9 0000 2R7" FPFiD LEA.L DBTAB,A4
0023B0 334 7000 2579 EOVE.W 0[A4,D7],D5 GET VALUE OF DO PEAK
002384 49F9 0000 2580 LEA.L DBHEX,A4
0023BA 2E3C 2581 NOVE.L #DBLEI,D7
0023C0 0487 2582 SUB.L tDBEX,D7
0023C6 2042 2583 IRVEA.L D2,AO
0023C8 4282 2584 CLR.L 02
0023CA 3410 2585 NVE.W [AO],D2
0023CC 0482 2586 SUB.L lBOOOH,D2
0023D2 8474 7000 2587 FPSLOP ClP.W 0[A4,D7],D2 FIND FIRST POINT Ii DO TABLE
0023D6 6C00 0010 2588 BGE FPSFID
0023DA 0487 2589 SUB.L 11,D7
0023E0 51CF FFFO 2590 DBRA D7,FPSLOP
0023E4 6000 0088 2591 BRA NONEYNT IF NOT IN TABLE - NON EVENT
00238 49F9 0000 2592 FPSFIID LEA.L DBTAB,A4 GET DB VALUE OF FIRST POINT
0023EE 3434 7000 2593 NOVE.W 0[&4,D71,D2
0023F2 9A42 2594 SUB.W D2,D5 CALC DB DIFFER ENCE
0023F4 49F9 0000 2595 LEA.L TSTIlF,&4
0023FA 4286 2596 CLR.L DO
0023FC 3C2C 0018 2597 EVD.V PSLOPA4),D6 GET SLOPE PARAWER
002400 CCFC 0004 2598 RLU l100,D6
002404 BC45 2599 CMP.V D5,D6 IF SLOPE ( PARANETER
002406 6E00 0096 2600 BaT fONEVNT NON - EVENT
00240A D5FC 2601 COFID AI)DA.L #2,A2 INCH BOOM POINTER
002410 6100 EA62 2602 BSR RIDLK GET CURRENT TIME
002414 34F9 0000 2603 IRVE.I CLKI,[121+ STORE CURRENT TIME
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00241A 34F9 0000 2604 MOVE.W CLK2,[A21+
002420 34F9 0000 2605 M3VE.W CLX3,[A2]+
002426 34C3 2606 NDVE.U D3,A2 ]+ STORE AVERAGE
002428 34FC EB90 2607 l)VE.N *BIRER,[121. VOTE I DARKER CODES
00242C 34FC EB90 2608 VE.W 'DARKER,[A2]+
002430 34BC EB90 2609 31E.N #BARKERJA2]
002434 0C79 0317 2610 CNP.1 999,VBOOV
00243C 6D00 000A 2611 RLT COrli
002440 33FC 0000 2612 IVDE.W SOVOOM
002448 0679 0001 2613 COIT1 ADD.W *I,VBOO INCR. VALID BOOM COUNT
002450 3439 0000 2614 M)VE.W VYOOMD2
002456 6100 OOFA 2615 BSR EX"CIT CONVERT TO DECIMAL ASCII
00245A 41F9 0000 2616 LEI.L BOOSG1,AO STORE Ii DISPLAY MG
002460 10F9 0000 2617 VDOE.B HUID,[AO]+ STORE 100 DIGIT
002466 IOF9 0000 2618 VOVE.8 TEN,[AOl. STORE 10 DIGIT
00246C 1089 0000 2619 IOVE.D UIIT,(AO] STORE 1 DIGIT
002472 41F9 0000 2620 COUT1A LEA.L BOOMSG1,AO
002478 6100 EBFE 2621 BSR DSPKG DISPLAY MESSAGE
00247C B7FC 2622 CNPA.L E]DBRIN,13 ClICX FOR EID OF RAN
002482 6C00 E84A 2623 DGE RAWFL IF YES STOP
002486 224A 2624 V)VEA.L A2,Al ELSE RESET FLAGS
002488 264A 2625 VEKA.L A2,A3
00248A 284A 2626 MVEA.L A2,A4
00248C 2A4A 2627 NDVEA.L A2,A5
00248E 23CA 0000 2628 VE.L A2,LSTEVT
002494 23CA 0000 2629 IDYE.L L2,C I'T
00249A 6000 0062 2630 BRA TIVEX AND EXIT
00249E 2279 0000 2631 NONEVIT N)VE.L LSTEVT,AI RESET FLAGS
0024A4 2449 2632 WOVEA.L A1,A2
0024A6 2649 2633 IDVEA.L AI,A3
0024A8 2849 2634 lDVEA.L A1,A4
0024AA 2A49 2635 WDVA.L A1,A5
0024AC B3FC 2636 CNPA.L #ENDDATA,AI 0024B2 6C00 E8A 2637 BGE RAFL
0024B6 oC79 03E7 2638 CNP.W *999,iVBOON
00248E 6DOG OOOA 2639 BLT CONT2
0024C2 33FC 0000 2640 iDVE.W *0,1VBOON
0024CA 0679 0001 2641 CONT2 ADD.V #,NV NCR IO-BOON COUNT
0024D2 3439 0000 2642 3OVE.W IVDOOMD2
002408 6100 0078 2643 BSR RICi" CONVERT TO DECIMAL ASCII
0024DC 41F9 0000 2644 LEA.L BOO1G2,A0
002412 10F9 0000 2645 107E.D DUD,IAO]+ STORE COUNT IISKG
0024E8 IF9 0000 2646 DVE.B TEI,[AO)+
002411 long 0000 2647 VDE.B UIlT,(AOI
0024F4 41F9 0000 2648 LEA.L BOONSGlAO
0024FA 6100 IB7C 2649 BSR DSPKSG DISPLAY COUNT NSSAGE
0024FE 4282 2650 TIMR CLl.L D2 ZER0 PEAK TILUE
002500 23FC 2651 IOE.L *8000,.1GPX
00250A 33C2 0000 2652 EI0E.1 D2,DATSAI
002510 08B9 0001 2653 BCLR i1,71ST CLEAR TIM 1 FLAG
002518 08B9 0002 2654 BCLR $2,TEST CLEAR TIER 2 FLAG
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002520 6100 0010 2655 BSR SAVPR
002524 08F9 0000 2656 BSET #O,BRAMON TURN OFF BAT. RAN

00252C 4CDF OICO 2657 EDVEM.L [A71+,D6-D7TA0
002530 4E75 2658 rTS

2659
2660 #
2661 ,

002532 48E7 0OCO 2662 SAYPAR VDVEM.L AO-I1,-AT]
002536 41F9 0087 2663 LEA.L VAISTR,AO
00253C 43F9 0000 2664 LEA.L SRAI,A1
002542 IOD9 2665 PARLOP MEVE.B (A1],[AO]+
002544 B3FC 2666 CMPA.L 'ENDVAI,*1

00254A 6DF6 2667 BLT PARLOP

00254C 4CDF 0300 2668 NDVEM.L [A7]+,AO-A1
002550 4E75 2669 RTS

2670
2671
2672 ' THIS ROUTINE CONlRTWS THE VALUE I D2
2673 TO DECIMAL ASCII.THE RESULT IS RETURNED IN
2674 , HUlD,TEN,UIT.TE INPUT VALUE MUST BE BETIEEN
2675 0 AID 999 DECIMAL.
2676
2677

002552 13FC 0000 2678 HEXCNVT MVE.B O,HUND
002551 13FC 0000 2u(v lOVE.B #0,TE

002562 13FC 0000 2680 V10E.B #O,UIIT
002561 0C42 0064 2681 HUILP CNP.W 100,D2
00256E 6DO0 0010 2682 BLT TENLP
002572 0442 0064 2683 SUB.N *100,D2
002576 0639 0001 2684 ADD.B IIHUD
00257E 60EA 2685 BRA HUmP
002580 0C42 000* 2686 TENLP CMP.N 10,D2
002584 6DO0 0010 2687 BLT UNITLP

002588 0442 000A 2688 SUB.W 10,D2
00258C 0639 0001 2689 ADD.B *1,TEN
002594 60*E 2690 BRA TENILP
002596 13C2 0000 2691 UITLP NOVE.B D2,UNIT
00259C 0039 0030 2692 OR.B #30H,RUID
002514 0039 0030 2693 OR.B 130H,TEI
0025AC 0039 0030 2694 OR.B #30H,UIIT
002584 4E75 2695 ITS

2696
2697

0025B6 473 2698 LITIG TE
2699
2700
2701
2702
2703 ; .................

2704
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2705 ; DB TABLE
2706

2708
2709 D8 VAL RU DECIMAL
2710

002588 1858 2711 DBTAB DC.! 7000 0 0
00258A 1K14 2712 DC.A 7700 1 1
00258C IFA4 2713 DC. 8100 2 2
0025BE 2000 2714 DC. 8400 3 3
0025C0 21FC 2715 DC.V 8700 4 4
0025C2 22C4 2716 DC.A 8900 5 5
0025C4 2328 2717 DC.A 9000 6 6
0025C6 23F0 2718 DC.A 9200 7 7
0025C8 2454 2719 DC.w 9300 8 8
0025CA 2488 2720 DC.! 9400 9 9
0025CC 251C 2721 DC.1 9500 A 10
0025CE 2580 2722 DC.! 9600 B 11
00250 25E4 2723 DC.1 9700 D 13
0025D2 2648 2724 DC.1 9800 E 14
002594 26AC 2725 DC.! 9900 10 16
0025D6 2710 2728 DC.! 10000 12 18
0025D8 2774 2727 9C.v 10100 14 20
0025DA 27D8 2728 DC.9 10200 16 22
0025DC 283C 2729 DC.! 10300 19 25
0025DE 28A0 2730 Y. 10400 IC 28
0025E0 2904 2731 DC.V 10500 20 32
0025E2 2968 2732 D.! 10600 23 35
0025E4 29CC 2733 DC.! 10700 28 40
0025E6 2A30 2734 DC.1 10800 2D 45
0025E8 2A94 2735 DC.! 10900 32 50
0025EA 2AF8 2736 DC.! 11000 38 56
0025EC 2E5C 2737 DC.! 11100 3 83
0025EE 2BCO 2738 DC.1 11200 47 71
0025F0 2C24 2739 DC,1 11300 4F 79
0025F2 2C88 2740 D. 11400 59 89
0025F4 2CEC 2741 DC.! 11500 54 100
0025F8 2D50 2742 DC.V 11600 70 112
0025F8 2D84 2743 DC.! 11700 71 128
0025FA 2E18 2744 DC.! 11800 8 141
0025FC 217C 2745 DC.! 11900 9 158
0025FE 2110 2746 DC. 12000 82 178
002600 2F44 2747 DC.1 12100 C8 200
002802 2F58 2748 DC.! 12120 CC 204
002804 216C 2749 DC.! 12140 Di 209
002800 2F80 2750 DC.! 12100 DO 214
002608 2F94 2751 DC-. 12180 D 219
00280A 2F8 2752 DC.! 12200 10 224
00260C 2FBC 2753 DC.! 12220 15 229
002601 2FDO 2754 DC.! 12240 U 234
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002610 2F94 2755 DC. 12260 FO 240
002612 2F78 2756 DC.? 12280 F5 245
002614 300C 2757 DC.? 12300 FB 251
002616 3020 2758 DC.A 12320 101 257
002618 3034 2759 D.1 12340 107 263
00261A 3048 2760 DC. 12360 IOD 269
00261C 305C 2761 DC.1 12380 113 275
00261E 3070 2762 DC.A 12400 111 282
002620 3084 2763 DC.W 12420 120 288
002622 3098 2764 DC.A 12440 127 295
002624 30AC 2765 DC.1 12460 12E 302
002626 30C0 2766 DC.1 12480 135 309
002628 30D4 2767 DC.? 12500 13C 310
002621 30E8 2768 DC.A 12520 144 324
00262C 3OFC 2769 DC.A 12540 14B 331
00262K 3110 2770 DC.A 12560 153 339
002630 3124 2771 DC.? 12580 15B 347
002632 3138 2772 DC.A 12600 163 355
002634 314C 2773 DC.? 12620 161 363
002636 3160 2774 DC. 12640 174 372
002638 3174 2775 DC.? 12860 17C 380
002631 3188 2776 DC. 12680 185 389
00263C 319C 2777 DC. 12700 181 398
00263E 3180 2778 DC.? 12720 197 407
002640 31C4 2"71 DC.? 12740 111 417
002642 31D8 2780 DC.? 12760 IB 427
002644 311C 2781 DC.? 12780 I5 437
002646 3200 2782 DC. 12800 B 447
002648 3264 2783 DC.? 12900 IF5 501
00264A 32C8 2784 DC.? 13000 232 562
00264C 332C 2785 DC.? 13100 277 631
00264E 3390 2786 DC.? 13200 2C4 708
002650 33F4 2787 DC.? 13300 311 794
002652 3458 2788 DC. 13400 378 891
002654 34BC 2789 DC.? 13500 3E8 1000
002656 3520 2790 DC. 13600 462 1122
002658 3584 2791 DC. 13700 4B 1259
00265A 35E8 2792 DC.W 13800 585 1413
00265C 364C 2793 DC.? 13900 631 1585
002651 36B0 2794 DC.? 14000 672 1778
002600 3714 2795 D.? 14100 7CB 1995
002662 3778 2796 X. 14200 8BF 2239
002604 37DC 2797 DC.A 14300 ODO 251^
002666 3840 2798 DC.? 14400 802 2818
002668 38*4 2799 DC.? 14500 C5A 3162
00266* 3908 2800 )C.? 14600 DD 3548
00266C 3WC 2801 DC. 14700 FOD 3981
002661 390 2802 DC.? 14800 1173 4467
002670 3A34 2803 D)C. 14900 1394 5012
002072 3*98 2804 DC. 15000 15F7 5623
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002674 3*C 2805 DC. 15100 18H 6310

002676 3860 2806 DC.A 15200 13*7 7079

002678 3BC4 2807 DC.! 15300 107 7943

00267A 3C28 2808 DC.! 15400 22D1 8913

00267C 3C8C 2809 DC.A 15500 2710 10000

00267E 3CFO 2810 DC.! 15600 2BD4 11220

002680 3D54 2811 DC.! 15700 312D 12589

002682 3DB8 2812 DC.A 15800 372D 14125

002684 3EIC 2813 DC.! 15900 3DI9 15849

002086 3180 2814 DC. 16000 4577 17783

002688 3114 2815 DC.V 16100 4D11 19953

00268A 3F48 2816 DC. 16200 5773 22387

00268C 3FAC 2817 DCV 16300 621F 25119

002681 4010 2818 DC.A 16400 6118 28184

002690 4074 2819 DC.A 18500 7B87 31623

002692 40D8 2820 DC.! 16600 71F 32767

2821

002694 0000 2822 DBREI DC. O

002696 0001 2823 DC.! I

002698 0002 2824 DC.A 21

00269A 0003 2825 DC. 31

00269C 0004 2826 DC.! 43

00269E 0005 2827 DC.A 52

002680 0006 2828 DC.A 68

0026A2 0007 2829 DC.F 71

002614 0008 2830 DC., 8B

00266 0009 2831 DC, 91

0026A8 000* 2832 DC.! O*R

0026A 0008 2833 DC.A 081

0026AC OOOD 2834 DC.! ODI

00261 O00 2835 DC.! O1!

002680 0010 2836 DC.! 1O

002082 0012 2837 DC.! 12H

0026B4 0014 2838 DC.! 143

002686 0016 2839 DC.! 16

00268 0019 2840 DC.A lg

00268A OOIC 2841 DC.! lCg

00268C 0020 2842 DC.! 201

0026BE 0023 2843 DC.! 233

0026C0 0028 2844 DC. 280

0026C2 002D 2845 DC.! 2D1

0026C4 0032 2846 DC.! 323

0026C6 0038 2847 DC.! 383

0026C8 003F 2848 DC. 31

0026CA 0047 2849 DC.! 473

0026CC 004F 2850 DC. 41

0026CE 0059 2851 DC.1 591

002610 0064 2852 DC.! 648

0020D2 0070 2853 DC.! 703
0026D4 0071 2854 DC.! 713
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0026D6 O08D 2855 DC.! 8DH

0026D8 009E 2856 DC.! 9EH

0026DA 0082 2857 DC.! O28

0028DC 00C8 2858 DC.! OCR

0026DE OOCC 2859 DC.! OCCH

0026E0 OODI 2860 DC.! ODIH
0026E2 OOD6 2861 DC. OD6H

00264 00DB 2862 DC.! ODBH

0026E6 0010 2863 DC.! 010H

0026E8 OOE5 2864 DC.! O1H

0026EA OOE 2865 DC.! O1E

0026EC OOFO 2866 DC.! OFOH

0026EE OOF5 2867 DC., OF5H

0026F0 OOFB 2868 DC.w OFBH

0026F2 0101 2869 DC.! 101H

0026F4 0107 2870 DC.w 1078
0026F6 OIOD 2871 DC.A IODH

0026F8 0113 2872 DC.! 113H

0026FA OIA 2873 DC.! IIA
0026FC 0120 2874 DC.! 1208

0026F1 0127 2875 DC.! 1278
002700 0121 2876 DC.! 12EH
002702 0135 2877 DC.A 135H
002704 013C 2878 DC.! 13CH
002706 0144 287" DC. 144H
002708 014B .630 DC.A 1A9
00270A 0153 2881 DC.A 1538
00270C 0153 2882 DC.A 1538
00270E 0163 2883 DC.! 1638

002710 0168 2884 DC.A 16B
002712 0174 2885 DC. 174H
002714 017C 2886 DC. 17CE
002716 0185 2887 DC.! 185H
002718 018E 2888 DC. 18E8
0021A 0197 2889 DC.! 197H

00271C 0111 2890 DC.! 1AI8
00271E O1B 2891 DC.! IAB
002720 01B5 2892 DC.! IB5

002722 OIBF 2893 DC.! IBFH
002724 OIF5 2894 DC.! IF5
002726 0232 2895 DC.A 2328
002728 0277 2896 DC. 2778

002721 02C4 2897 DC.! 2C49
00272C 0311 2898 DC.! 311

002721 0373 2899 DC. 378
002730 0318 2900 DC. 318O
002732 0462 2901 DC.! 4623
002734 0411 2902 DC.! 41M

002736 0585 2903 DC.! 5853
002738 0631 2904 DC.! 6313
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002731 06F2 2905 M. o2H00273C 07CB 2906 DC.V 7C81002731 08BF 2907 DC.v 8BYH002740 09D0 2908 DC.1 ODOH002742 0B02 2909 DC.V 0802o002744 0CSJ 2910 DC.W OC5ah002746 ODDC 2911 Y. 0D0C
002748 ORD 2912 DC.V OFSDH00274A 1173 2913 )C.A 1173100274C 1394 2914 Y. 1394900274E 15F? 2915 DC.; 15F7002750 18&6 2916 M. 1a8o8002752 B1A7 2917 DC-. IB71002754 IF07 2918 DC.w IF07H002756 22D1 2919 DC.W 22DIN002758 2710 2920 DC .V 27101002751 28D4 2921 DC.1 2804900275C 3120 2922 PC.V 312DM

002751 3720 2923 M. 372D002760 3D09 2924 DC.V 30191
002762 4577 2925 )C.V 4577H002764 4FI 2928 PC-1 4DFI
002766 5773 2927 OC.1 57731
002768 621F 2928 DC-, 821F100276A 618 2929 DC.V 8118H00270 7887 2930 D.1 78871002768 7FFF 2931 OC.1 7MR7

<276E) 2932 DBL] 19U 0-2
2933
2934002770 08 34 0 2935 DSLIS? DC.B 6.34H,0EOE,,3,00027760O 00 08 2936 ICETIST PC.B OIA,098,OhH,07O1 ,1 051,048002771 OC 03 02 2937 OC.B OC9,03H.029,01,ODD,01 nO0lO0002788 FF 11 CC 2938 PC.B OCFF,OMAROc c,O13100278 24 2A 2A 2939 RDTEG DC.B mn #EAD i i."00279* 20 20 53 2940 SONG P0.8 SYITNG DATI0027*A 20 20 20 2941 ENTER? P0.B K SYTES LIF"002781 20 42 41 2942 F'LLEG DC.B BIT. ]IM FULL0027CI 2A 21 20 2943 1=0 DC.0 It IN11101 II '0027DA 53 54 41 2944 SIAG O.8 "ST*TIC IM i0l0027EA 20 42 41 2945 1MG DC.3 , BIT. #IM I ,0027FI 3030 30 2946 BO6O PC.B *000-Y / 10-000"00280* 45 4 54 2947 CALPIIT P0.8 'EM CATE L. CODE00281A 43 45 59 2946 11 0G DC.B "E EMTRY EM00282A 414? 54 2949 O.B "NOT CtIV '002831 53 45 4C 2950 P.B "SLECT FU IO N00284* 49 41 56 2951 C.B "IEVILID NUE •002851 38 38 30 2952 *lllt DC.D 38I,381,30E,351,321,301,21,301002862 30 21 30 2953 OC.B 301,211,301,301,M18,3 30,20100286A 30 30 21 2954 3111? PC.1 301,309,211,301.301,211,301,321
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002872 2K 30 32 2955 DC.6 2E1,300,32H,2U,309,301,300,301

00287A 31 30 37 2958 DXIlIT DC.B 31H,303,371,2U1,311,301,30,21H

002882 31 30 21 2957 DC.B 31H,30H,2E1,301,36H,2E1,33H,351

2958

00288A 1000 2959 RKADM DC.! 10003 TEST NUMDER

00288C 2000 2960 DC.V 20003 SITE NUMBER

002881 3000 291 DC.V 30001 SERIAL NUMER

002890 4000 2962 DC.V 40003 TIER 1 FLAG

002892 03K8 2963 DC.v 03181 TIER I DEFAULT VAL.

002894 5000 2964 DC.! 50001 TIER 2 FLAG

002896 0318 2965 DC.! 03183 TIER 2 DEFAULT VAL.

002898 600k 2966 DC. 600n PKX PERIOD DEFAULT

00289A 7000 2967 DC.! 70003 TRIGGER 2 FLAG

2968 DC.! 800CR TRIGGER 2 DEFAULT VAL.

00289C 8012 2969 DC.V 8012H % TRIGGER 2 DEFAULT VAL.

002891 8000 2970 DC.1 80003 TRIGGER 3 FLAG

0028A0 8028 2971 DC.! 80281 TRIGGER 3 DEFAULT VAL.

0028A2 9006 2972 DC.! 90063 PEAK SLOPE DR VALUE

0028A4 A023 2973 DC.! 0A023H PEAK SLOPE TIE VLL.

0028A6 0000 2974 DC.! 0 MIN/SEC IlIT VAL.

0028A8 0000 2975 DC.! 0 DAY/BOUR IIT VAL.

0028AA 0000 2976 DC.! 0 YEAR/EmT6 I6IT VALUE

(28A") 2977 UDIHD EQU 9-2 KID OF HEADER INFO

0028AC 00 2978 CITB DC.B 0 SECONDS UITS

00281D 10 2979 DC.B 101 WENS

0028AE 20 2960 DC.B 203 ITEES UNITS

0028F 30 2981 DC.B 300 TENS

00283O 40 2982 DC.B 406 HOURS UNITS

002831 50 2983 DC.B 503 TENS

002832 70 2984 DC.B 703 DAYS UNITS

0028B3 80 2985 DC.B 80 TENS

002884 90 2986 DC.B 903 MITE UNITS

002815 kO 2987 DC.B OAOK TENS

002836 BO 2988 DC.B OBOK YEAR UNITS

0028B7 CO 2989 DC.B OCOR TES

0028B8 0000 2990 ROES DC.! 0
2991 END

Erporem 0
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LIKe SYOL TYPE EFEIRECES

#11 A U 101,192,224,234,247,328,845,875,678,81,882,.85,.90,
847,857,858,1018,1128,1147,1150,1398,1472,2002,2328
2380,2389,2721

1589 104 A 1585
1593 105 A 1590

1597 £08 A 1594
1601 A07 A 1598
1605 A08 £ 1802

1625 AlO A 1622
1629 All A 1626

1609 A A 100
1613 AB A 1810
4#* ACCEPT Q 1784
1636 ACLEU A 1518

117 KCITL & 456,460
Ai ACTIVE U 881,910,911,914,942,943,948,1396,1681,1927,2107
1617 AD A 1614

115 ADTI A 462,1133,1152,1164,1167,1188,1204,1287,1292,2375
112 ADC A 646,847

4'. ADD u 878
41 ADDED f 2433,2434
1384 IDDEW A 318
116 AuDI & 229,313,392,410,458,1445,1IM,1496,1548,10654,

1655,1683,1840,1871,1872,1929,2038,2109,2332
ADDRESS U 241,318,434,435,455,509,1127,1185,1190,11$5,1198,1286,1318,

1322,1342,1348,2089,2090
" ADDRESSES U 1489
128 ADE]JA A 544,45

212 ADSG A 597,890

235 ADSPFLG A 802,888,854,1452,1956
234 ADVAL A 875,678,682,85,888
1621 1E A 1818
1532 AIT A 1520
1653 1111 A 1530
'I' AGAIN U 407,792,797,1142,2348
224 AKDATJ A 485,1220,1644

1514 AKE? A 258,1399
2952 AXIIIT A 486

701 ALCMAR A 698
1 ALL 9 1130,1715

253 ALPHA A 253,897,701,1430,1494,1404,1084,1084,1930,1930,2170,2170,
2384,2387,2389,2391

1006 AMAV6 A 885,9

962 Ain? & 889
SAl 1337,1527,1718,1934,2174

AN* IALiZ 9 1032
off AND 9 512,887,1398,1643,1887,1848,2252,2530

ii 11011 U 878
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.fi USK B U 1872,1873,2090,2091
. ANSWERS U 1655,1874,1875,2092

'a' ANY U 468,1764,2016
an A U 1487

U AUA U 197,198,248
an ARRAY U 509,1220,1849,2047
a I AS U 417,2002
an ASCII U 681,684,687,689,741,748,756,1848,2252,2330,2615,2643

AT U 1475,1482,1489,2527

141 AIUTOVI A
142 AUTOV2 A
143 AUTOV3 A
144 AUTOV4 A
145 AUTOV5 A
140 AUTOVO A
147 AUT0V7 A
SAUTOVECTOR 327

GARAGE 198,631,664,2606
aaa AVG U 969,1006,1071,1093,1098,1103,1108
aaa B U 185,186,187,188,189,190,191,192,193,193,194,194,195,

208,209,211,212,213,214,220,221,222,224,225,225,226,
227,246,247,414,456,457,458,459,460,461,462,463,464,
465,466,467,478,479,480,481,482,483,488,571,573,574,
576,578,579,580,581,582,583,584,586,588,589,590,591,

640,644,645,647,699,701,702,703,737,741,748,749,756
757,758,765,766,767,768,1018,1021,1022,1128,1129,1130,

1131,1132,1133,1137,1138,1139,1140,1142,1143,1144
1148,1149,1150,1151,1152,1153,1154,1161,1164,1167,1186,
1187,1188,1195,1197,1198,1201,1202,1204,1205,1206
1209,1211,1212.1221,1227,1228,1229,1230,1231,1232,1233,

1234,1235,1230,1237,1238,1239,1240,1241,1242,1243
1244,1245,1246,1247,1248,1249,1250,1251,1252,1253,1254,
1255,1256,1257,1258,1259,1260,1261,1262,1263,1264
1265,1266,1267,1268,1269,1270,1271,1272,1274,1275,1276,
1277,1278,1279,1280,1281,1282,1283,1286,1287,1290
1291,1292,1318,1320,1322,1324,1342,1344,1346,1348,1400,
1445,1479,1496,1646,1683,1687,1689,1691,1093,1695
1697,1840,1852,1853,1855,1856,1857,1860.1861,1863,1864,
1866,1867,1869,1870,1929,2038,2050,2051,2053,2054
2056,2057,2058,2060.2061,2063,2064,2060,2067,2068,2070,
2071,2073,2074,2075,2077,2078,2080,2081,2082,2084
2085,2087,2088,2169,2254,2260,2263,226f,2272,2273,2274,
2275,2330,2332,2334,2343,2346,2347,2348,2352,2375

2378,2402,2405,2428,2429,2430,2617,2518,2619,2645,2645,
2647,2605,2678,2679,2680,2684,2689,2691,2692,2693
2694,2722,2935,2936.2937,2938,2939.2940,2941,2942,2943.
2944,2945,2946,2947,2948,2949,2950,2951.2952,2953
2954,2955,2956,2957,2978,2979,2980,2981,2982,2983,2984,
2985,2986,2987,2988,2989

Ba 302 U 2798
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ii B2 U 2746
1776 B4 A 1772
1781 B6 A 1777
1786 B7 A 1782
1791 B9 A 1787
1796 BA A 1792
fit BACK U 793,2351,2508,2562
1410 BADFT] A
150 BARKER A 493,493,494,495,496,497,505,505,506,507,1710,1711,1712,

1923,1924,1925,2156,2157,2158,2607,2607,2608,2609
ii' BASE u 1468

BAT U 348,428,648,977,1036,1305,1698,1895,2129,2656
BATTER! U 490,1317

1601 BC A 1797
1831 BCLEAR A 1736
120 BCNTL A 457,464,645,1021,1129,1132,1148,1153,1187,1208

1806 BD A 1802
118 BDATA A 466,647,1022,1161,1280,1290
119 BDDR A 459,1130,1149

iiM BE U 1108.1317,1520,1527,1740,1985,1989,1996,2013.2016

343 BEAR A 316,320
in BEFORE U 2488,2563
fi BEGIN U 2490

BEGINNING U 256,268,280,726,2527
1746 BE#T L 1740
1847 BEITER A 1744

BIT U 378,386,390,906,938,950,1080,1154,1209,2348
iii BITS U 460,1130,1140,1213,1214,1291,2331
225 BKDATA A 1838,1850

1734 BKEY A 268,1401
2954 BKINIT A
ii' BLANKI U 593,597

Bii BLANIN6 U 1414
149 DLAX A 593,594,595,596,598,599,600,601

ii. BLOCK U 181
436 BLOOP A 441

SI' BOD U 2491
iii BOE U 2488
2946 BOWne A 548
in1 BOOM U 206,207,208,550,772,2601,2613,2641
236 BDOOUL A 611,1337,1414,1416,1420
1420 BOOlND A 1415
208 BOOSGI A 549.772,1417.1453,2616.2620,2648
209 BOO G2 A 2844

2543 BOTCONT A 2550
2551 BOWD A 2545
202 BOT? A 626,1079,1093,1098,1103

'ii 301703 O 202
in BOUMD*T U 373
iii DOUNDRI g 247
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1398 BRAFTI k 1385,1433
97 BRN A 410,411,417,428,434,43Q,471,490,498,1037,1705,1718,1881,2178

428 811IIG A 412
96 BRAW3N A 348,848,977,1038,1305,!698,1?18,1895,1938,2129,2176,2858

2945 8R13SO A 1317
MI BRUCK U 2344,2349
431 BRIRT A 433
1810 BSI A 1807
1818 BS2 A 1811
1820 BS3 A 1817
1824 BS4 A 1821
III BUF U 592,703
11 BUFFER U 211,593,734,769

BUFFERS U 1478,1483,1490
iI BU M U 519,523,531,535

III BUS U 317
1363 BUSIR A 317
fil BY U 860,1467
#** BYTE U 1215,1320,2322,1344,1340,2332,2351
oil C U 1402
#11 C5A V 2799
m** C8 U 2747
m CAL U 211,212,217,218,219,234,235,592,597,602,538,539,670,734,769,

770,771,773,774,775,849,851,1452,1948,1948 1954,1956,1961

742 CALI A 739
743 CAL2 747
748 CAL2A A 744
751 CAL3 A 755

756 CAL3A A 752
760 CAL4 A 764

765 CA4A A 761
*a* CALC U 603,723,725,2594
719 CALDSP A 671

773 CALE A 771
217 CALFLG A 637,870,770,849,1451,1952,1957
732 CALFID A 728
mi. CALIBRATION U 037,1402,1451,1952
1952 CALUSI A 1947
1956 CAJL2 A 1949
211 CALMO A 592,734,769
727 CALOP A 730

2947 CALPIMT & 1980
1960 CALUET A 1945
218 CALSUIIM A 38,722,774,862,1953
219 CL?1I 1 639,673,692,720,775,851,853,1954,1958

off CC Q 2748
off CA3 0 097,703
mII CHARACTKR U 240,253,254,1319,1325,1343,1349
off CHICX U 374,370,393,399,403,405,4)1,132,440,442,720,849,851,

889,910,942,1015,1080,1309,1313,1414,1944,2348,2622
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mn CHECXSUN U 376
mn CHK U 897
2001 CHX6 A 1995
1994 CX7 A 1988
1573 CXAlIO A 1567
1552 CHXA7 A 1546
1559 CHKA. A 1553
1566 CEKAD A 1560
2494 CHXCONT A 2489
2522 CHXFPX A 2498,2505,2516
889 CHXNK A 886
1943 CKEY A 1403
in CLEAR U 456,602,637,640,1084,1436,1443,1444,1446,1451,1452,

1470,1474, 1481,1488,1492,1493,1494,1495,1497,1515
1684,1685,1735,1930,1931,1978,2170,2171.2299,2653,2654

1476 CLEARA A 1477
1483 CLEARB A 1484
1490 CLEALJ A 1491
' CLEARED U 1682,1928,2168

in CLEARING U 1475,1482,1489
fit CLX U 1217
182 CLXI A 502,545,1208,1707,1920,2153,2603
183 CLK2 A 503,546,1708,1921,2154,2604
184 CLX3 A 504,547,1709,1922,2155,2605

2978 CLTB A 1135,1190
it. CLOCK U 478,484,775,1133,1137,1292,1686

ii' CLOSE U 791
ii' CUPE U 384,388
ii. CNITROL U 1148
Mii CMRT U 2485

in CODE U 250,252,511,1432,1944

iii CODES U 493,505,2607
1211 CO1BIN A 1218
### COUBINE U 1201,1216
0*0 COmiI U 192,194,1287,1515,1529,1735

410 COBRAM A 408
885 CONE V A 882
2601 COMFID A 2438,2493,2521
879 COUSAV A 873

2613 CONTI A 2611
2620 CONTIA A
2641 CONT2 A 2639
1719 COTA A 1717
I CONTAINS U 180
1937 CONTS A 1935
2177 CONTD A 2175
2387 CONTIN A 2385
in CONTINUE 9 850,917,1081,1203,1338,2528
in CONTROL U 456,460,464,1135,1140,1144,1187,1206
in CONVERSION U 220,699,701
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CONVERT U 572,577,681,684,687,689,743,748,751,756,761,767,1848,2251,2330,2615,2643
CONVERTED U 292

in CORRECT U 1469
254 COUNT A 206,207,208,254,492,550,573,578,580,978,1191,1319, 1325,

1343,1349,1444,1444,1495,1495,1514,1514,1517,1519
1521,1523,1525,1527,1545,1552,1559,1566,1573,1585,1589,
1593,1597,1601,1605,1609,1613,1617,1621,1625,1682
1682,1734,1737,1739,1741,1756,1758,1760,1762,1771,1776,

1781,1786,1791,1796,1801,1806,1810,1816,1820,1928
1928,1943,1944,1977,1977,1981,1984,1987,1994,2001,2004,
2007,2010,2013,2168,2168,2183,2188,2193,2198,2203

2208,2213,2218,2223,2228,2233,2613,2641,2645,2649
COUNTER U 203,204,736,853,872,883,985,1082,1136,1734

ii. COUNTS U 173,175,177,178,179
ii' COUTER U 1210
iii CUR U 994
198 CURAVG A 1380,2166
197 CURPIT A 619,1379,1705,1713,1901,1926,2133,2164,2250,2360,2629
M CURRENT U 197,198,502,630,874,1379,1643,1738,2250,2602,2603

696 CAD A 681,684,687,689
D U 226,234,328,645,675,678,681,682,685,690,847,857,858,

1018,1404,1486,2048,2723
2188 D04 A 2184

2193 D05 A 2189
2198 D07 A -1^4
2203 D08 A 2199
2208 D09 A 2204
2233 DII A 2229
2238 D12 A 2234
844 DAC A 328
864 DACCONT A 850
1014 DACRET A 852,855,863,867,880,908,913,915,931,940,945,947,955,999,1033
Mii DATA U 191,193,197,224,225,226,256,268,280,402,403,411,436,

462,466,484,628,629,847,871,885,897,907,909,918,939

941,965,967,994,995,996,1007,1032,1072,1073,1149,1150,
1152,1290,1320,1323,1344,1347,1379,1408,1654,1740
1848,1871,1875,1881,1985,2048,2089,2250,2351,2446,2527

Mi' DATE U 1398,1643,1687
213 DATIEG A 676
233 DATSAV A 636,879,963,2285,2431,2652

294 DAY A 183,260,294,478,481,501,502,546,1521,1554,1603,1607,1690,2975
188 DAYI A 481,1244.1249,1691

##f DAYS U 188,2984
2213 DB A 288,306,539,724,725,726,732,733,2209,2494,2499,

2505,2507,2518,2579,2592,2594,2751,2972
2822 DBMil A 725,726,2104,2109,2115,2495,2499,2508,2510,2571,2572,2580,2582
2932 DMEN A 724,2103,2114,2494,2509,2570,2581
2711 DBTAB A 732,2102,2506,2517,2578,2592
it, DBTARLE U 2506,2517
2218 DC A 2214
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2029 DCLEAR A 1979
it. DDC U 2800
2415 DDLOOP A 2416
2223 DE A 2219
"1 DECIMAL U 220,255,1497,1685,1755,1758,1760,1762,1931.2002,

2171,2252,2296,2299,2328,2380,2615,2643

2295 DECPTS A 1522,1524,1526,1757,1759,1761,1763,2002,2005,2008,2011
in DECR U 729,853,872,1082,1325,1349,2504,2515

ii' DECREASING U 899
iii DECREMENT U 883
in DEFAULT U 498,2963,2965,2966,2969,2971
1359 DELAY A 350,634,978,979,979,1080,1082,1160,1163,1166,1192,1193,

1289,1359,1699,1700.1700,1703,1896.1897.1897.2130
2131,2131

1851 DENLP A 1858
2105 DENLPI A 2108
2116 DEWLP2 A 2119
2020 DENT A 1985
2045 DENTER A 2014
2228 DF A 2224
188 DUTI A
Im DIAG U 468
#if DIAGNOSTIC U 205
*it DIAGNOSTICS U 1306

iii DIF U 2519
. DIFFERENCE U 2251,2594

ii. DIG U 1587,1591,1595,1599,1803,1607,1611,1615,1619,1623,1629,1810,1812,1816,1820,1824
'ii DIGIT U 736,737,743,748,751,756,761,767,1547,1554,1561,1568,

1575,1627,1756,1758,1760,1762,1704,1773,1778,1783
1788,1793,1798,1803,1806,2016,2185,2190,2195,2200,2205,
2210,2215,2220,2225,2230,2235,2238,2389,2617,2618,2619

248 DIGITS A 1873,2091,2308,2316
DIR U 1128,1147

mii DIRECTION U 458,1129

DISABLE U 582,2429
I i DISPLAY U 211,212,246,251,485,597,612,676,690,703,771,772,773,

866,1220,1307,1323,1339,1347,1414,1436,1445,1446
1447,1450,1457,1496,1588,1592,1596,1600,1604,1608,1612.
1616,1620,1624,1628,1630,1646,1683,1738,1774,1779
1784,1840,1849,1929,1961,2038,2047,2169,2186,2191,2196,
2211,2216,2221,2226,2231,2236,2239,2253,2332,2334

2342,2616,2621,2649
DISPLAYED U 1037
DISPLQY U 2201

113 DISPLY A 2342,2399
135 DIST2 A 583,584
*M DIVIDE U 860,1074,1075
226 DKDATA A 2036,2048

1977 DKEY A 280,1405
2950 DKIIIT A
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662 DLOOP A 664
m4 DO U 407,792,797
off DOE U 2328
0#1 DOE U 1143
2935 DSLIST A 2400
246 DSPADR A 1318,1322,1324,1342,1346,1348,1445,1496,1646,1683,1840,

1929,2038,2169,2332,2334
1342 DSPCOVT A 1338,1340

2413 DSPDEL A 2345,2350,2404
1344 DSPNLP A 1349
1337 DSPISG A 666,691,773,1038,1418,1454,1471,1645,1839,1961,2037,

2277,2287,2621,2649

1450 DSPOFF A
1457 DSPON A 1448
247 DUMMY A

in DUTION U 203,204
ii' DURING U 218
ii' E U 1406,2724

ii' EO U 2752
n; E5 U 2753

ii' EA U 2754
in EIGHTH U 2203

1108 EIGHTSEC A 1104
2249 EKE! A 1407
2255 EKETI A 2259
2260 EKEYIA A 2256
2265 EXEYIB A 2262
2267 EXEY2 A 2271
2272 EKEY2A A 2268
mn ELSE U 413,473,699,772,853,878,887,899.913,918,928,945,948,

949,969,1079,1936,2504,2515,2624

339 EMPTY A
*I EIBLE U 590,642,645
#*4 END U 240,371,374,380,393,396,399,406,432,435,438,440,720,

724,851,877,1015,2249,2622,2977
1031 ENDBOOM A 877,884,1010
98 ENDBRI A 429.435,1015,2249,2433,2622
99 EDDATA A 2636

2977 INDE A
1039 EIDLES A 1040
M44 ENDLESS U 1040

93 EKDPUIN A 371
442 II)AN 1 438

107 REDIAT A 396,1077
95 INDSRM A 380
409 EINDST A 404

240 DIAR A 415,2686
Mn ENOUGH U 916,2441
ffn ETI U 1740,1743,1985
mn ENTERED U 249,250,253
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i-- ENTRIES U 1738
in ERASE U 2442

ii ERR U 377,1469
2948 ERMG A 1468
252 ERBIUM A 1410,1466,1470,1470,1549,1556,1563,1570,1577,1950,1991,1998

1465 ERROR A 252,317,318,378,386,390,468,1309,1313,1315,1317,1411,
1435,1466,1468,1533,1544,1550,1557,1564,1571,1578
1747,1765,1813,1951,1992,1999,2018,2021,2046,2297

in EVENT U 203,229,877,966,968,1337,1716,1934,2174,2442,2490,2563,2577,2591,2600

ii EVERYTHING U 247
203 EVETCIT A 872,878,925,988
' EXIT U 1096,1101,1106,1339,2630

'ii EXTRA U 1213,1214,1291
'ii F U 1408
iii FO U 2755
ii. F5 U 2756

an F8D U 2801
ii; FAILED U 404,409,444,731
946 FALLI A 942

938 FALLING A 899
an FB U 2757
ii FETCH U 402
'i FIELDS U 2001
### FIFTH U 2193
M, FILL U 593
M FIND U 1433,2526
an FIRST U 381,493,737,1211,1517,1547,1554,1561,1568,1575,1587,

1595,1603,1611,1619,1627,1737,1773,1783,1793,1803
1981,2185,2200,2215,2225,2235,2526,2530,2535,2555,2568,2592

2285 FMEY A 1409
Mn FLAG U 215,217,235,251,255,417,519,523,531,535,637,1443,

1451,1452,1492,1494,1684,1930,1952,2170,2653,2654,2962
2964,2967,2970

mii FLAGI U 868,2447
iii FLAG2 U 949,2447
iii FLAG3 U 868,870,994
Mii FLAG4 U 888

"a FLAGS U 2624,2631

iii FLG U 602,1956
2538 FIDBOT A 2535
2531 FIDPK A 2537,2554
2529 FIDST A 2526
am FOLLOW U 1521,1523,1525
mii FOR U 197,198,203,204,234,248,374,393,399,406,432,440,442,

622,626,641,663,693,720,794,849,851,985,1015,1074
1080,1149,1190,1191,1203,1210,1309,1313,1414,1577,1699,

1896,1944,2130,2622
iii FOUND U 728,2502,2513,2535
. FOUR U 1137
1103 FOURSEC A 1099
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*4. FOURTH U 2188
2567 FPCONT A 2564
2578 FPFII A 2574
2573 FPLOP A 2576

2592 FPSFUD £ 2588

2587 FPSLOP A 2590

*** FROM U 180,486
b *44 FULL U 1037

2942 FULLSEG A 1037
*** FuIC u 1944

250 FUNCT A 1396,1398,1400,1402,1404,1406,1408,1432,1443,1472,
1479,1486,1492,1681,1681,1927,2167

FUICTION 9 224.225,226,250,1306.1432,1433,1443,1472,1479,1486,1492,1927,2048.2167
FUICTIONS u 1487
GET U 370,371,379,380,395,306,401,410,434,455,490,491,501,

510,513,516,534,538,539,542,545,546,547,569,570,575

675,678,682,685,688,724,847,57,1134,1135,1138,1139,

1142,1185,1189,1190,1196,1198,1199,1207,1211,1212
1290,1311,1315,1320,1322,1344,1346,1381,1643,1875,2249,

2335,2343,2428,2481,2482,2484,2494,2496,2506,2507
2518,2519,2524,2531,2556,2568,2579,2592,2597,2602

1430 GI'TFTU A 1397
2371 GEMhY A 1381
897 GESLOF A 890
m4' GtY U 5'7
m44 60 U 1032,1078,1141,1145,1323,1347,2526

44 GOES U 2505,2516
M*4 GOOD U 411,412,417,442

4*4 GOTO U 377
m4 GDR? U 1127
if* HALF U 790
if* HALVE U 788
m HEADER U 181,491,508,2977
2959 HiW1 A 491,508
#04 lI U 2499,2508

2676 DXCiVr A 2615,2643
260 HID1 A 1603
m HIGH U 003,688,909,916,939,065,1200,1215
262 HIHl A 1611
286 RUJT A 2094,2215

264 Him A 1619
258 HIN 1& 1595
290 HIST A 2235
2868 HIR A 2225
266 HISC A 1627

270 11S A 1783
272 BIl A 1793
274 RI2 A 1803

283 1IT12 A 2200

280 H11M A 1489,1489,2047,2089,2185
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268 HITT A 1482,1482,1773,1849,1871
256 HIYR A 1475,1475,1587,1654
788 HLFLOP A 792
121 HOLD A 1133,1133,1167,1188,1188,1204,1292,1292
if* HOUIDREDS U 751
295 HOUR A 183,262,295,480,546,1137,1154,1209,1611,1615,1692,2975
187 HOURI A 480,1137,1154,1209,1254,1259,1693

HOURS U 187,1561,2982
HRS U 1523

220 HID A 2617,2645,2678.2684,2692
2681 HfUILP A 2685
ii' I U 455,569,1127,1185

IF U 377,412,438,468,470,670,671,697,721,731,738,770,791,
792,796,797,850,852,866,873,877,881,884,898,907,909
910,911,914,939,941,942,943,946,1081,1146,1337,1339,
1384,1397,1431,1432,1448,1518,1716,1934,2174,2328

2344,2349,2441,2446,2488,2505,2516,2563,2577,2591,2599,2623
ii' IN U 173,175.177,178,179,493,498,505,550,670,703,770,799,

996,1007,1073,1074,1195,1202,1217,1337,1705,1716
1849,1934,2174,2332,2507,2516,2562,2577,2591,2607,2616,2645

793 INCLOP A 797
ii INCH U 392,742,793,870,994,1076,1324,1348,2601,2613,2641

"' INCREMENT U 1514,1734,1977.2334
"4 INDEX U 1324,1348
181 IFEND A
#:# INFO U 180,485,491,508,1400,2977

498 INILP A 500
455 IIIPIA A 418,443
it. IIIT U 381,382,471,626,633,638,639,683,864,1084,1319,1343,1686,2974,2975,2976
2398 IIITDS A 612,1307,1421,1436,1446,1534,1636,1748,1831,2022,2029,2435
2402 IIITDSI A 2403,2406
'to INITIAL U 486,787

INITIALIZATION U 641
tot INITIALIZE U 418,478.612,622,1307
't INPUT U 195,859,1381,1430,1434,1577,2327,2333,2335
i. INTERrUPT U 328,329,645,1018

INTERUPTS U 590,642,693
'I N 1TO U 509,1200,1466,1881,2253,2327
#,, IRQ U 331,332

125 I1E1 A 590.591,2429,2430
IS U 438,864,868,876,1447,1472,1479,1486,1543,1545,1756,1758,

1760,1762,1813,1946,1948,2296,2380,2384,2387,2389,2520
1543 ISDIGA A 1528
1756 ISDIG A 1742
1837 ISSTAT A 1738
1642 ISTIE A 1518
2035 ISVAL A 1982
#o# IT U 864,1128,1147,1150,1946,1948

305 JEVAL A 2095,2122
't JOM U 286,305
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488 BATI A 489
249 BIY A 249,331,1382,1386,1432,1434,1444,1493,1493,1495,1515,

1517,1519,1529,1532,1543,1543,1545,1547,1552,1554
1559,1561,1566,1568o1575,1575,15S7,1591 ,1595,1590,1805,

1007,1611,1015,1619,1623,1627,1629,1582,1735,1737
1739,1741,1743,1746,1764,1771,1773,1776,1778,1781,1783,
1786,1788,1791,1793,1796,1798,1801,1803,1808,1812
1814,1818,1822,1824,1928,1946,1948,1978,1981,1984,1989,
1989,1996,1996,2013,2016,2020,2045,2168,2183,2185

2188,2190,2193,2195,2198,2200,2203,2205,2208,2210,2213,
2215,2218,2220,2223,2225,2228,2230,2233,2235,2238
2298,2327,2328,2333,2379,2380,2380,2384,2384,2387,2387,2380

]YMIOARD U 195.252
195 UYIN 1

2936 KIIST A 2374
SKEYPAD U 254

1377 KIEYD £ 331
2358 UBTff A 1388,1419,1422,1437,1455,1458,1498,1535,1647,1719,1749,1841,

1937,1955,1959,1962,2023,2039,2177,2278,2289,2335
III KEYS U 1764,2016
ii KEYSTRKOK U 1514,1734,1977

L U 197,190,200,201,202,203,204,218,229,237,238,315,316,
317,318,319,320,321,322,323,324,325,326,327,328,329
330,331,332,333,334,335,336,337,338,339,344,346,349,

351,370,371,372,374,379,380,392,393,395,396,397,399
401,406,410,413,415,428,429,430,432,434,435,440,442,
455,488,473,485,486,487,490,491,508,509,519,520,523
524,531,532,535,536,548,549,550,551,552,553,556,557,

558,559,560,561,569,572,577,587,592,593,594,595,596
597,598,599,600,601,603,604,605,606,607,618,619,622,

623,624,625,626,627,628,629,630,831,632,833,638,643
685,676,677,690,719,722,724,725,726,729,732,734,735,

742,769,772,774,787,788,789,791,793,794,796,798,845
846,856,858,861,862,868,870,872,874,875,876,878,883,

885,887,888,889,891,892,897,907,909,916,918,919,921
922,923,924,025,939,941,949,954,965,967,983,98,987,
988,989,993,994,996,997,998,1007,1015,1017,1023,1037

1069,1071,1072,1074,1075,1076,1077,1079,1093,1095,1098,
1100,1103,1105,1108,1126,1127,1134,1135,1155,1159
1162,1165,1184,1185,1189,1190,1207,1208,1219,1220,1273,
1284,130,1308,1311,1315,1317,1378,1379,1417,1453
1468,1475,1482,1489,1644,1654,1655,1656,1699,1702,1705,
1706,1713,1714,1838,1848,1849,1850,1871,1872,1873
1874,1876,1877,1878,1879,1881,1885,1890,1896,1899,1900,
1901,1902,1926,1932,1953,19060,2030,2047,2048,2089

2090,2091,2092,2094,2095,2096,2097,2099,2102,2103,2104,
2107,2109,2114,2115,2118,2123,2130,2133,2134,2135
2136,2139,2142,2145,2149,2159,2160,2161,2162,2163,2164,
2165,2172,2249,2250,2251,2253,2266,2276,2266,2307
2300,2315,2318,2328,2341,2342,2353,2359,2380,2361,2362,
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23 63,23172.2373,2374,2375,2377,2398,2399,2400,2407
2413,2417,2420.2427,24332436,2437,2439,2441,2446,2448,
2453,2454,2459,2481,2465,2468,2467,2460,2470,2475
2479,2480,2481,2485,2480,2487,2488.2490,2491,2492,2494,
2495,2490,2503,2506,2508,2509,2510,2514,2517,2522
2523,2525,2527,2529,2532,2534,2538,2539,2544,2546,2548,

2551,2553,2555,2550,2557,2550,2561,2502,2563,2565
2566.2587,2570,2571,2572,2575,2578,2580,2581,2582,2583,

2584,2588,2580,2592,2595,2596,2601,2616,2620,2622
2624.2625,2626,2627,2628,2629,2031,2632,2633,2034,2035,
2638,2844,2648,2650,2651,2657,2602,2683,2664,266,2688

2343 LABI A 2344
2348 AD2 A 2349
i LuaGR U 898
nfl LAST U 229,250,253,473,6209,16,1714
nfl LCD U 2342

Lii E U 2520
in LEFT U 214,556,1406,2331
im LENGTH U 725,2494

iii LETTER U 1430
"ft LIGHTNING U 329
2698 LITIG A 329
'ii LOAD U 397,485,492,676
iii LOCATION U 246,391,875
201 LODA A 1607
263 LOE A 1615
287 LOJV A 2220
205 LOU A 1623
259 LOUD A 1599
### LOOP U 776,1040
291 LOUT A 2238
289 LORV A 2230
267 LOSC A 1629
271 LOSE A 1788
273 LOTI A 1798
275 LOT2 A 1808
285 LOTR2 A 2210
282 LOTR3 A 2195
269 LOTT A 1778
mn LOW U 603,907,941,967,1201

iii LORD U 1139,1198,2332,2351

257 LOVI A 1591
i* LSB U 878
229 LSWTT A 473,18,1714,1932,2172,2028,2631

oil am U 1128,1130,1147,1150
mn UlSK U 381,38,313,384,387,397,39,411,430,511,696,861,1213,1214,1291

*s MATCH 9 726,79,2513
N U MAI U 1813

en MAY U 2016
ii a A U 723
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1313 MEI A 1310

1317 N A 1314

1320 MiWLP A 1325

1305 MERR A 469

214 EIEG A 557,2253,2276

## lEMDRY U 205,214,391,556,1406,2249

1318 MiSG A 1312,1316
205 METAT A

1326 ENSTP A 1327

2941 MEIEXT A 556

ME ESSAGE U 214,492,592,769,773,1037,1311,1315,1468,1881,2621,2649

in MIDDLE U 735
i i Ni U 182,545,2974

188 MIll A 479,1264,1269,1695

296 MINUTE A 264,296,1694
Mii MINUTES U 186,479,1525,1558,1619,1623,2980

284 MITR2 A 2205

281 MITR3 A 2190
#ii IiDE U 217,670,770,849

293 MONTH A 184,189,258,293,482,547,1547,1595,1599,1688,2976,2986

189 VOITHI A 482,1235,1240,1689

iii MORE U 1146

in MOVE U 413,473,550,556,1074,1215,1881,2327,2562,2607

off MOVING U 632

in, I U 876,878

#n MiSB 685

of MISEC U 639,2485
in* ISG U 208,211,212,550,556,597,676,734,735,742,771,772,1469,2253,2616,2645

241 MSKOFF A 411

187 KIN A

232 MSTRST A
in MOLT U 248

2310 MULTI A 2312,2317

2306 MULTIPL A 1875,1880,2093,2098
'ii MULTIPLY U 1467,1875

Mii MST U 1108,1317,2013

Ii. N U 1810,1813,1816,1820,1824,1859,1862,1865,1868
a.e I U 438

e UEG U 238,889

2458 NEOCIK A 2456,2464

2479 NIGCHII A 2451
iee IGITIVE U 201,633

201 IGPK A 633,889,891,924,998,2466,2651

2485 NIOPKCEK A

2474 UIGPLP A 2478
no NlW U 871,885,897,907,909,939,941,965,966,967,968,1007,1072,

1687,1705,1740,1985,2048
E. 3 U 628

976 IM A 964,966,968
nll MlT U 400,505,682,1198,2335,2531
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III NIBBLE U 682,688,696,1139,1143,1198,1200,1201
'i 0 NO U 298,299,302,412,860,877,886,1078,1094,1099,1104,1388,

1487,1681,1927,2167,2442,2505,2521,2528,2536
"I NOISE U 969

NON U 207,470,2384,2577,2591,2600,2641
1492 NONEROK A 1478,1485,1487
2631 NONEVIY A 2442,2447,2462,2468,2476,2533,2549,2577,2591.2600
478 MOMST A 471

NOT U 377,721,792,797,850,911,914,943,946,1337,1384,1397,
1431,2344,2349,2516,2577,2591

1434 N0TFTi A 1431
2384 iOTPT A 2381
170 NUL A 319,319,319,319,321,321,321,323,326,327,330,333,334,336,337,338
*#i NUN U 699

NUMBER U 269,270,276,510,513,516,1773,1778,1783,1788,2959,2960,2961
iii nUERIC U 2384
207 NBOON A 555,2638,2640,2641,2642

2553 lTPK A 2547
ii' 0 U 455,569,1127,1185

OD U 62
OF 202,205,240,256,268,280,313,316,320,327,370,371,374,

379,380,395.399,401,406,428,438,458,464,478,490,501
502,663,678,685,720,723,724,725,726,735,851,860,877,
1015,1077,1189,1207,1547,1554,1561,1568,1575,1587
1591,1595,1599,1603,1607,1611,1615,1819,1623,1627, 1629,

1654,1655,1773,1778,1783,1788,1793,1798,1803,1806
1810,1816,1820,1824,1871,1872,1873,1874,2089,2090,2091,
2092,2185,2190,2195,2200,2205,2210,2215,2220,2225

2230,2235,2238,2249,2490,2494,2519,2527,2560,2579,2592,
2622,2977

251 OFF A 251,255,511,648,696,861,866,1036,1081,1204,1213,1214,

1291,1305,1339,1339,1382,1384,1447,1447,1450,1450
1457,1718:2176,2288,2656

1443 OFFOI A 1383
III OFFSET U 241,858
ii' OLD U 897,996,1007,1071

01I ON U 247,251,255,348,373,866,950,977,982,1140,1144,1382,

1457,1472,1479,1486,1487,1698,1895,2129,2296,2346
1093 ONESEC A 1078,1081.1083,1085

OI ONLY U 1577
III OR U 1317,1382,1989,1996
i. OTH R U 464,1764,2016,2518,2519
III OUT U 1476,1483,1490,2333
"a OUTPUT U 1129,1130,1141,1145,1148,1i49,1187,1206,1286,1287
"I PAD U 331
a" PiRATRII U 1197,2481,2482,2484,2520,2556,2597,2599

R PA AETES U 240,410,413,471,1191,1210,1715

2665 PABLOP A 2667
m.' PASSED U 408,443
mI PAST U 519,523,531,535
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ii PEVK U 201,539,542,630,633,638,875.876,885,887,888,889,916,
2215,2220,2441.2486,24906.2502,2507.2519,2523,2524
2525,2525.2526,2535.2555,2568.2579,2650.2966,2972.2973

PERIOD U 219,639,720,851,853,1954,2215,2220,2966

2506 PFIlD k 2502

114 Pik & 418,455,643,1017,1127,1185,2372

2524 PKID A 2528

2555 PYSID k 2552

2501 PLOW A 2504
m" PIUT V 742,888,2250,2491,2505

255 POINT & 255,592,726,732,734,735,769,949,995,1497,1497,1521,
1523,1525,1685,1685,1931,1931,2171,2171,2296,2296

2299,2299,2328,2382,2499,2508,2517,2592

off POITE! U 97,392,47,6',70,674,1076,1079,1318,1342,1379,1714,
2486,2488,2504,2515,2555,2562,2601

off POINTERS U 918
Io POP U 2353
*, PORT U 191,192,193,194,455,458,464,1127,1128,1147,1150,1185

192 PORTAC A 461

191 PORTAD A 463
194 POK & 465,644,1018,112,1129,1131,1L32,1147,1148,1150.1151,

1153,1186,1187,1205,1206

193 PORTBD A 467
va POS U 237
II' POSITION u 2491

POR U 215,634

PREVIOUS U 2534,2536
44 PROGi U 332
ito PROI U 316,320

92 PROM A 313,313,370,370,371,373,374
m" PROMPT U 1961

140 PRYTIP A

2512 ?SLOOP A 2515
165 PSLOP A 2127,2147,2482,2597
166 PSLTM A 2128,2151,2484,2558

#10 PT U 2380
2331 PTFIV A 2329
04* PTS U 2342

'a' PU U 493,505,508,799,1195,1705

2325 PU7Y I 15B8,1592,1596,1600,1604,1608,1612,1616,1620,1624,1628,
1630,1774,1779,1784,1789,1794,1799,1804,1809,1815
1819,1823,1825,2188,2191,2196,2201,2206,2211,2216,2221,
2228,2231,2238,2239,2300

iti PUTS U 247
fit P 9 1080,1082

216 PIICff A 835,1088,1089

1086 P ISDL A 1066
215 Mg? & 634,1067,1062,1066

" R U 348,379,380,395,413,.428,438,47,490,551,557,648,977,
1015,1036, 1305, 1313,1315,1098,1895,2120,2622,2656
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1035 RAWL A 2434,2623,2837
1067 RAT A 202,395,399,401,406,626,641,864,1006,1073,1076,1077,1079,1084,1317
402 ATLP A 407
395 RATRM A
398 RATRT A 400
Mee RAW U 2327
1184 RDCLK A 501,1643,1704,1898,2132,2602
1194 RDCLX1 A 1203
2939 RDIEG A 665
mi RE U 1686
122 READ A 384,388,436,1287,1287

1286 REAC A 1196,1199
Rt HEADY U 2344,2349

tie REAL U 484,1686
m REG U 372
Mtt REGISTER U 462,466,2327
0#1 REGISTERS U 622,845,1023,2353

414 RELOAD A 416
t REMAINDER U 861
e*t REQUEST U 1382
etc RESET U 470,582,774,775,887,888,918,926,948,1018,1079,1154,

1209,1445,1496,1646,1683,1840,1929,1953,1954,2038
2169,2624,2631

t Re RESTORE U 1023
ci RESULT U 862

RETURN U 721,731,776,852,863,867,908,913,915,931,940,945,947,955,999,1033,1955
te RISE U 288,290,306,307

914 RISE1 A 910
306 RISED8 A 2127
mce RISETIE U 2225,2230,2235,2238

307 RISETN A 2128
906 RISING A 898,906

cc1 RON U 487,1309,1311
2990 ROWS A
370 RO3IG A
373 OLP A 375

2943 ROG A 1311
ccc ROOT U 723,799
tee ROUTINE U 1433
926 RST2COG A 917
230 RSTFL6 A 417,470
231 RSTEEX A 241,620
916 RSTT2 A 948

Rce ETC U 1188,1190
tee RUN U 622
fii RUNNING U 663
itc S U 1810,1813,1816,1820,1824,1859,1862,1865,1888,2344,2349,2403

ccc SAUPLES U 860,2485
ccc SAE U 197,198,248,733,787,794,645,S74,1073,1197,1202,1306,

1379,1408,1587,1591,1595,1599,1603,1607,1611,1615
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1619,1623,1627,1629,1714,1715,2486,2523,2530,2555

1585 SAVEA A 1548,1555,1582,1569,1574,1576
1771 SAVEB A

2183 SAVED A 1990,1997,2017
870 SAVEVT A

2940 SAVESG A 2286
2662 SAVPAR A 621,1715,0933,2173,2655

SEARCH U 731
SEC U 182,545,626,834,1093,1098,1103,1108,2974

185 SECI A 478,1134,1189,1207,1275,1280,1897
297 SECOND A 266,297.382,387,1212,1519,1591,1599,1607,1615,1623,

1629,1696,1739,1778,1788,1798,1806,1984,2190,2205
2220,2230,2238

'a. SECONDS U 185,1575,1627,1629,2978

SECS U 1577
SEE U 468,670,738,770,791,796,1716,1934,2174,2441,2446,2488,2563

iii SEND U 588
155 SERIAL A 276,302,516,1884,1911,2981
302 SERJO A 1877,1884

'a. SET U 378,386,390,430,458,460,464,634,641,906,938,949,950,
978,982,985,1136,1137,1149,1191,1210,1318,1342,1432
1699,1896,1952,1956,2130,2490,2536

2391 SETALF A 2388
* SEVENTH U 2198

2517 SFI1D A 2513
a.. SHIFT U 1095,100,1105,1143,1200,2331,2351

a.' SHIFTS U 1078
'a. SHOULD U 1520,1527,1740,1985,1989,1996

154 SITE A 270,299,513,1783,1788,1883,1907,2960
299 SITED A 1883
'M SIX U 1191,1203
108 SIZEI A 1093
109 SIZE2 A 626,627,1098
110 SIZE3 A 1103
111 SIZE4 A
383 SLOOP A 394
m SLOPE U 539,542,899,906,938,2482,2484,2487,2520,2520,2556,2597,2599,2972,2973

387 SLPI A 385
391 SLP2 A 389
276 S1 A 1814,1870
277 S12 A 1818
278 S13 A 1822
279 S14 A 1824
Hi SO 0 1432,1448,1518

iii SOFT U 1404
a" SPACE U 737

SQ U 723,723
787 SQl? A 723,796
### SQUAR U 790,794,795,799,859

94 SRLU A 171,241,379,413,509,2664
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379 SRA DIG A 377
2944 SRWG A 1315
151 STACK A 315,344
m START U 313,316,320,327,370,379,395,401,410,428,434,490,912,

944 1, 11, 13~l42, 1475,1482 ,1489

. STAT U 1084
ii STATIC U 3?9,380,413,487,551,557
iM STATISTICAL U 1400
fi STATUS U 205,227,640,982,1306,2343,2348,2428
703 STCHAR A 700

in STICK 13 1140,1144
STILL U 770
STOP U 2823
STORE U 498,502,512,522,526,573,578,580,703,722,741,871,995,

996,1007,1217,1849,2253,2603,2606,2616,2617,2618
2619,2645

1110 STOREID A 1087,1090,1096,1101,1106
106 STRAT A 395,401
949 STRT2 A 912,944

127 STTIM A
126 STTIM3 A

iff SUB U 875,2250

ii SUBTRACT U 858,2487
Mn SUN U 218,373,722,774,862,1071,1071,1072,1072,1074,1953

M,, SUMING U 372
##f SYSTEM U 315

152 SYSTK A 315,348
1#" T U 912
136 TIC11, A 582,584,591,2429
130 TILSB A 574
129 T1MB A 573
If# T2 0 910,911,914,942,943,944,946,948
204 T2CVT A 883,954
137 T2ClTBL A 583,590,2430
132 T2LSB A 579,589

131 T29SB A 578,588
134 T3LSB A 581
133 T31SB A 580
mii TH 9 732
#40 TABLE U 864,724,725,726,729.100,1073,1134,1189,1190,1202,1207,

1217,2374,2481,2494,2499,2508,2516,2577,2591
i, TAKE a 2560
199 TEMPTI A 925,987,988
200 TEMPT2 A 954,993

221 TEN A 2818,2846,2879,2889,2893
2686 TEULP A 2882,2690
II TI S U 71,2979,2981,2983,2985,2987,2989

227 TEST A 180,227,269,298,404,408,400,442,443,510,640,640,641,
683,884,881,g 8,911,914,926,g3a,9I3,948,95o,g82,1080

1084,1716,1773,178,1934,2174,2653,2654,2959
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298 TESTIN A 1872,1682
THE U 180,180,612,788,790,795,1075,1216,2048,2334,2342

'ii THEIR U 2002
*4' THEN U 697,877

m4* THERE U 468
ti; THIRD U 2183,2195,2210

THIS U 438
*4' THOUSAJDS U 743

THRESHOLD U 2525

ii TICK U 573,578,580
TICKS U 572,577

138 TIMADDR A 569,2427
124 TIlCOIT A 582

TI E U 290,307,478,484,501,502,542,1138,1398,1643,1686,1687,
1705,2484,2487,2496,2556,2500,2582,2602,2603,2973

2422 TIMER A 178,179,204,272,274,300,301,332.332,522,526,569,570,
575,580,588,590,872,881,883,926,982,1134,1135,1189

1196,1207,2428,2429,2653,2654,2962,2963,2964,2965
300 TIVERI A 985,1793,1798,1886
301 TIVER2 A 950,1803,1806,1891

aft TIERS U 582
**# TIMES U 1203
2650 TIMEXT A 2630
569 TIMIII A 475
178 TIMI A 521,570,984,1889
179 TIMR2 A 525,575,585,990,1894

2439 TIECON A 2432
2426 TIISUB A 1032,2423

667 TLOOP A 672,674,693,721,731,776
673 TLOOPI A 669
156 TWLGI A
158 TWLG2 A
157 THYALI A 1888,1916
159 TIVAL2 A 1893,1919
153 TIUN A 1882,1903

444 TO U 246,413,473,484,487,551,557,572,577,592,639,681,684,
687,689,726,732,734,735,748,756,769,776,906,1078
1215,1323,1347,1474,1481,1488,1588,1592,1596,1600,1604,
1608,1612,1616,1620,1624,1628,1830,1848,1875,2251
2330,2342,2351,2485,2485,2490,2491,2499,2508,2517,2615,2643

'H TOFALLI G U 938
1414 TOODS? A 1387
to# TOP U 1077,1189,1207
4*4 TOTAL U 832
#'0 TR2 U 603

2120 T12FID A 2117
237 TR2HIGH A 604,909,939,965,2180
238 TR2O A 606,807,907,941,987,2162,2163,2467,2475
2109 T IUD A 2106

?= I TAISFEN U 488
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TRANSLATION U 732,2374
iii TRAP U 317,318

TRG U 907,909,939,941,965,967
160 TRGI A 2124
162 TRG2 A 2125
161 TRG2FL A
164 TR63 A 2126
163 TRG3FL A
#;# TRIG U 237,238

304 TRIG2 A 2112
303 TRIG3 A 2090,2100

Iv' TRIGGER U 173,175,177,281,303,304,527,534,538,2185,2190,2967,2960,2970,2971

TRIGGER2 U 283,1994,2200,2205,2210
'i TRIGGER3 U 1987,2195
173 TRIGRI A 530,2122,2124,2137,2449,2471
172 TRIGRIH A
175 TRIGR2 A 533,2120,2121,2125,2141
174 TRIGR2H A 603,2159,2461
177 TRIGR3 A 537,2110,2111,2126,2144
176 TRIGR3H A 016,2441,2525

1479 TRB A 1473
1486 TRUT A 1480

139 TSTAT A 2428
180 TSTINF A 509,1881,1900,2123,2481,2556,2595

TURN U 348,648,977,1036,1204,1305,1450,1457,1698,1718,1895,

2129,2176,2346,2656
TURNED U 2290

1098 TWOSEC A 1094
222 UNIT A 2619,2647,2680,2691,2694

2691 UNITLP A 2687
*# UNITS U 767,2978,2980,2982,2984,2986,2988
ft UP U 215,430,634,793,985,1080,1082,1318,1342,1896
,it UPDATE U 1006,1220,2047
iv' UPPER U 696,1143

USEC U 979,1192,1699,1896,2130
USER U 1381

iV' VAL U 234,305,682,2507,2519,2963,2965,2969,2971,2973,2974,2975

VALID U 206,207,2446,2613
VALS U 498
VALUE U 182,183,184,195,201,218,220,286,522,526,539,542,545,

546,547,570,588,633,638,675,678,681,685,090,722,733
787,788,795,857,859,1138,1141,1142,1145,1190,1199,1211,

1212,1953,2002,2496,2518,2524,2530,2531,2534,2534
2536,2568,2579,2592,2650,2972,2976

vi' VALUES U 486,1216,1404
100 VARSTR a 410,2663
208 VBOM A 554,2610,2612,2613,2614

v' VICTOR U 327,328,320,330,331,332,333
Vi. V U 172,173,174,175,176,177,178,179,180,182,183,184,196,

198,205,206,207,210,215,216,217,219,223,228,230,231
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232,233,234,235,236,239,248,249,250,251,252,253,254,
255,256,257,258,259,260,261,262,263,264,265,266,267
268,269,270,271,272,273,274,275,276,277,278,279,280,
281,282,283,284,285,286,287,288,289,290,291,292,293
294,295,296,297,298,299,300,301,302,303,304,305,306,
307,345,373,376,381,382,383,384,387,388,391,398,402
403,405,411,417,431,436,437,439,470,492,493,494,495,
496,497,498,499,502,503,504,505,506,507,510,511,512
513,514,515,516,517,518,521,522,525,526,527,528,529,
530,533,534,537,538,539,540,541,542,543,544,545,546
547,554,555,570,575,585,602,611,620,634,635,636,637,
639,642,646,673,675,678,679,680,682,683,685,686,688
692,696,691,720,727,733,736,738,740,743,745,746,750,
751,753,754,759,760,762,763,775,799,847,851,853,857
866,871,879,920,963,978,984,990,995,1067,1070,1073,
1082,1086,1088,1089,1192,1210,1213,1214,1215,1216
1217,1288,1337,1339,1380,1382,1384,1386,1396,1398,1400,
1402,1404,1406,1408,1410,1414,1416,1420,1430,1432
1434,1443,1444,1447,1450,1452,1457,1466,1470,1472,1476,

1479,1483,1486,1490,1492,1493,1494,1495,1497,1514
1515,1517,1519,1521,1523,1525,1527,1529,1532,1543,1545,
1547,1549,1552,1554,1556,1559,1561,1563,1566,1568
1570,1573,1575,1577,1585,1587,1589,1591,1593,1595,1597,
1599,1601,1603,1605,1607,1609,1611,1613,1615,1617
1619,1621,1623,1625,1627,1629,1657,1658,1659,1660,1661,
1662,1663,1664,1665,1666,1667,1668,1669,1670,1671
1672,1673,1674,1675,1676,1677,1678,1679,1680,1681,1682,
1684,1685,1686,1688,1690,1692,1694,1696,1707,1708

1709,1710,1711,1712,1734,1735,1737,1739,1741,1743,1746,
1756,1758,1760,1762,1764,1771,1773,1776,1778,1781
1783,1786,1788,1791,1793,1796,1798,1801,1803,1806,1808,
1810,1812,1814,1816,1818,1820,1822,1824,1851,1854

1859,1862,1865,1868,1882,1883,1884,1886,1888,1889,1891,
1893,1894,1903,1904,1905,1906,1907,1908,1909,1910
1911,1912,1913,1914,1915,1916,1917,1918,1919,1920,1921,
1922,1923,1924,1925,1927,1928,1930,1931,1943,1944

1946,1948,1950,1954,1958,1977,1978,1981,1984,1987,1989,
1991,1994,1996,1998,2001,2004,2007,2010,2013,2016
2020,2045,2049,2052,2055,2059,2062,2065,2069,2072,2076,

2079,2083,2086,2100,2105,2110,2111,2112,2116,2120
2121,2122,2124,2125,2126,2127,2128,2137,2138,2140,2141,
2143,2144,2146,2147,2148,2150,2151,2152,2153,2154
2155,2156,2157,2158,2166,2167,2168,2170,2171,2183,2185,
2188,2190,2193,2195,2198,2200,2203,2205,2208,2210

2213,2215,2218,2220,2223,2225,2228,2230,2233,2235,2238,
2255,2257,2258,2261,2265,2267,2269,2270,2285,2288
2296,2298,2299,2308,2310,2311,2313,2314,2316,2327,2328,
2379,2380,2382,2384,2387,2389,2391,2414,2431,2440

2449,2450,2452,2455,2457,2458,2460,2463,2471,2472,2473,

2474,2474,2477,2482,2484,2496,2497,2500,2501,2507
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2511.2512,2518,2519,2520,2524,2530,2531,2536,2540,2541,

2542,2543,2558,2568,2569,2573,2579,2585,2587,2593
2594,2597,2599,2603,2604,2605,2606,2607,2608,2609,2610,
2612,2613.2614,2638,2640,2641,2642,2652,2681,2683
2686,2688,2711,2712,2713,2714,2715,2716,2717,2718,2719,
2720,2721.2722,2723,2724,2725,2726,2727,2728,2729
2730,2731,2732,2733,2734,2735,2736,2737,2738,2739,2740,
2741,2742,2743,2744,2745,2746,2747,2748,2749,2750
2751,2752,2753,2754,2755,2756,2757,2758,2759,2760,2761,
2762,2763,2764,2765,2766,2767,2768,2769,2770,2771
2772,2773,2774,2775,2776,2777,2778,2779,2780,2781,2782,
2783,2784,2785,2786,2787,2788,2789,2790,2791,2792
2793,2794,2795,2796,2797,2798,2799,2800,2801,2802,2803,
2804,2805,2806,2807,2808,2809.2810,2811,2812,2813
2814,2815,2816,2817,2818,2819,2820,2822,2823,2824,2825,
2826,2827,2828,2829,2830,2831.2832,2833,2834,2835
2836,2837,2838,2839,2840,2841,2842,2843,2844,2845,2846,

2847,2848,2849,2850,2851,2852,2853,2854,2855,2856
2857,2858,2859,2860,2861,2862,2863,2864,2865,2866,2867,
2868,2869,2870,2871,2872,2873,2874,2875,2876,2877
2878,2879,2880,2881,2882,2883,2884,2885,2886,2887,2888,
2889,2890,2891,2892,2893,2894,2895,2896,2897,2898

2899,2900,2901,2902,2903.2904,2905,2906,2907,2908,2909,
2910,2911,2912,2913,2914,2915,2916,2917,2918,2919

2920,2921,2922,2923,2924,2925,2926,2927,2928,2929,2930,
2931,2959,2960,2961,2962,2963,2964,2965,2966,2967

2969,2970,2971,2972,2973,2974,2975,2976,2990
WAIT U 663,693,776

*H WAS U 916,1430,1434,2441

i. WERE U 468
i WITH U 897,1201,1687,2047

W*' WITHIN U 876
NOi WORD U 247,373,400,405

'*4 WORDS U 1135,1474,1481,1488
2341 WRDISP A 1323,1347,2333
123 WRITE A 383,387,398,400,484,1164,1323,1347,1588,1592,1596,

1600,1604,1608,1612,1616,1620,1624,1628,1630,2333
1159 WRITEC A 1141,1145
1126 WRTCLK A 472,484,1701
1138 WRTCLJXI A 1146
*1# 1110 U 949
292 YEAR A 184,257,292,483,547,1587,1591,1655,1686,2976,2988
190 YThu A 483,1221,1231,1687

#of TEARS U 190
iel YES U 469,671,771,852,865,889,917,966,968,1016,1385,1717,1935,

2175,2526,2535,2623
169 Tiffin A

ge ZENO U 372,391,405.439.462,466.736.1152,1476,1483,1490.1577,2650

ii. 960
ec dB U 2225,2230

gee -IC U 2235,2238
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4. BEAR HARDWARE DESCRIPTION

4.1 Overview

The Boom Event Analyzer Recorder (BEAR) is a software
controlled instrument that digitizes the sound pressure level
present at the BEAR' microphone and analyzes these data using
programmable parameters to determine if the signal was a
sonic boom. The date of an event is retained in the
removable battery RAM modules that can be later processed for
further analyses. The software was written in 68000 assembler
language. The devices that are being controlled are:

o 16 bit A/D converter being sampled at 8 khz.

o Key pad for parameter entry.

o Alphanumeric display for parameter display and
error messages.

o Real-time clock for time and date information.

o Two programmable timers for defining event
windows.
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4.2 Parts List

ENCLOSURE CASE

August 16, 1989

Designator Part No., Description, Manufacturer Quantity

Zero Case 105x, Zero, Halliburton Corp 1

Zero Panel ZP 20653 (two modified in house) 7
Brackets Zero,Halliburton Corp

Connectors EGG2B303CNL Lemo Connector 3
Connector Dust RA 2295 Lemo Caps 3

Caps

Isolated BNC 31-10, Amphenol 1

BNC Cover 31-6, Amphenol 1
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BEAR MODEL 1020 FRONT PANEL

August 16,1989

Designator Part No., Description, Manufacturer Quantity

Adjustable Grip 27-10-311-20, Southco Inc. 1
Latch
Push Button MSPF-101C, Alco 1
Switch

Toggle Switch MTF1060, Alco I

Analog Meter 50-281011 NDND, General Electric 1

Key Pad PTS1-51224-P630, IEE, Industrial 1
Electronic Engineer

Front Panel MFG - See Drawing SRL "Front Panel" 1

Battery Case MFG - See Drawing SRL "Battery Case" 1
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BEAR MODEL 1020 DATA ACQUISITION BOARD

August 16, 1989

Designator Part No., Description, Manufacturer Quantity

C1,3,5,7,9,11, C320C104K5R5CA, .luf 50 WVDC 24
C13,15,17,19, X7R Ceramic Capacitor,
23,25,27,29,32, Kemet
34,35,37,39,41,
45,47,49,51

C2,4,6,10,12, T350E106KO25AS, lOuf 25 WVDC 24
14,16,18,20,22, Tantalum Capacitor, Kemet
24,26,28,30,33,
36,38,40,42,46,
48,50,52,54

C8 X363UW, 15uf 100 WVDC 1
Polypropylene Capacitor,
TRW (American Shizuki)

C31 C330C103KIG5CA, NPO 10% 100 WVDC 1
.O1uF Ceramic Cap, Kemet

C21,53 203A14 .02uF 14 Pin Decoupling Caps 2
for U6 and UIO, Rogers

C43,44 C315C1O2K1G5CA, NPO 10% 100 WVDC 2
.O01uF Ceramic Capacitor, Kemet

CR1 thru CR4 1N5819, Schottky Barrier Diode, 4
Motorola

R1 RN55E2491F, 2.49K ohm 1/8w 1
1% 25 ppm Metal Film Resistor

R2 RN55E2212F, 22.1K ohm 1/8w 1
1% 25 ppm Met!' Film Resistor

R4 3266W-1-103, 1
1OK ohm Potentiometer, Bourns

R3,R5 RN55D1000F, 100 ohm 1/8w 2
1% 100 ppm Metal Film Resistor

R6 RN55E1542F, 15.4K ohm 1/8w 1
1% 25 ppm Metal Film Resistor
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BEAR MODEL 1020 DATA ACQUISITION BOARD

(continued)

Designator Part No., Description, Manufacturer Quantity

R7 3266W-1-102, 1K ohm Potentiometer, Bourns I

R8 3266W-1-203, 20K ohm Potemtiometer, Bourns 1

R17,R20 RN55D10ROF, 10 ohm 1/8 w 2
1% 100 ppm Metal Film Resistor

R19 RN55D7152F, 71.5K 1/8 w 1% 1
100 ppm Metal Film Resistor

R18 RN551D1242F, 12.4K 1/8 w 1% 1
100 ppm Metal Film Resistor

R9,R11 RN55E2211B, 2.21K 1/8w 2
.1% 25 ppm Metal Film Resistor

R1O,R12 RN55EI821B, 1.82K 1/8w 2
.1% 25 ppm Metal Film Resistor

R14 RN55D1001F 1.OK 1/8w 1% 100 ppm 1
Metal Film Resistor

R13 RN55D4702F, 47K 1/8w 1% 100 ppm 1
Metal Film Resistor

R15 RN55D22R1F, 22.1 ohm 1/8w 1% 1
100 ppm Metal Film Resistor

R16 RN55DO5ROF, 5 ohm 1/8 w 1% 1
100 ppm Metal Film Resistor

i5 609-2634E, 26 Pin Ribbon Cable 1
Header, Ansley Connector
(26 pin cable fabricated in house)

J1 Straight Square 4 Pin Friction 1
Lock Header, 22-11-2042, Molex
6373 Series

J2 4578, BNC Female PC Mount, Pomona 1

Jmp 1-4 TSW-103-08-GS, 4
3 Pin Jumper Stakes, SAMTEC

Shunt Plugs CA-02-SJC-B, 2 Pin Jumper Plugs, 4
SAMTEC
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BEAR MODEL 1020 DATA ACQUISITION BOARD

(continued)

Designator Part No., Description, Manufacturer Quantity

U2 AD584LH, Voltage Reference, 1
Analog Devices

U4 678-2K0, Anti-Aliasing Filter, 1
Frequency Devices

U9 CS5016-JC16, 16 Bit Analog to 1
Digital Convertor, Crystal
Semiconductor

U1,U3 OPA 111 BM, Op Amp, 2
Burr-Brown

Ull RC4194TK, Dual Tracking 1
Regulator TO-66, Raytheon

U5,U8 OPA27EZ, Op Amp, Burr Brown 2

U7 REFIOKM, Precision 10 Volt 1
Reference, Burr-Brown

UIO 74HC04N, High Speed CMOS Hex Inverter I

U6 74HC74N, High Speed CMOS Dual Flip Flop 1

SI 840AG11D, 40 pin Gold Plated Contact 1
Socket for U9, Augat

P1 4 pin Polarized Housing with locking 1
Ramp, 22-01-3047 (cable fabricated in
house), Molex, 2695 Series

P2 31-335, Crimp Right Angle BNC Male Plug 1
(cable fabricated in house), Amphenol

08-50-0114 Molex 2759 Series 4
Crimp Terminals

Model 1020 A/D MultiLayer P.C.B. 1
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BEAR MODEL 1020 MOTHER BOARD

August 16, 1989

Designator Part No., Description, Manufacturer Quantity

Circuit Board 1

RI,R2 Not Used

R3,R4,R19-R21 RCRO7G332JS, 3.3K ohm 1/4 w 5% carbon, 5
Allen Bradley

R5,R12 RCRO7G471JS, 470 ohm 1/4 w 5% carbon, 2
Allen Bradley

R6,R7,R9,R24 RCRO7G1O3JS, 10K ohm 1/4 w 5% carbon, 4
Allen Bradley

R8,R14,R16-R18 RCRO7GIO2JS, 1K ohm 1/4 w 5% carbon, 5
Allen Bradley

R10,R11 RCRO7GIO5JS, 1 Meg ohm 1/4 w 5% carbon, 2
Allen Bradley

R13,R15,R22,R23 RCRO7G472JS, 4.7K ohm 1/4 w 5% carbon, 4
Allen Bradley

R25 5063JD154KOF, 154K ohm, 1/8 w 1% 150 ppm Metal 1
Film Resistor, Mepco Electra

R26 5063JD20KOOF, 20K ohm, 1/8 w 1% 150 ppm Metal 1
Film Resistor, Mepco Electra

R27 5063JD5M11OF, 5.11 Meg, 1/8 w 1% 150 ppm Metal 1
Film Resistor, Mepco Electra

C1-C3,C6,C19, 1C1025U104MO50B, .luF 50WVDC Ceramic 19
C22-C33,C36, Capacitor, Sprague
C39-C40

C4,C5 Not Used

C7-C14,C17,C18 T350G156KO25AS, 15uF 25WVDC, Tantalum 10
Kemet

C34,C35,C38 T350E106KO25AS, lOuF 25WVDC Tantalum, 3
Kemet

C37,C41 T350A105KO25AS, luF 25WVDC Tantalum, 2
Kemet

C15,C16,C20,C21 Not Used
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BEAR MODEL 1020 MOTHER BOARD
(continued)

Designator Part No., Description, Manufacturer Quantity

Q1,Q2 Not Used

Q3,Q4 VNO1O4N3, Power MosFet, General Electric 2

CR1,CR2 Not Used

VRI-VR4 LM7805, +5 volt regulator, Motorola 4

VR5 Nlot Used

HS1-HS4 THM62073, Heat Sink, Thermalloy 4

HS5 Not Used

YI XO-53B, 16.0 Mega Hertz, Dale 1

RPI,RP2 CSC-08-103G, 10K ohm Resistor Pack, 2
Dale

Ji Molex, 4 pin receptacle, 22-11-2042 1

P2 15-31-1026, Connector, Molex 1

P3 25-0517-90C, Pin Line Collet, Airies I
or SS-132-G-2 Socket Strip Sarntech

P4 3802-08-016, LCD, IEE, 1
Industrial Electronic Engineer

P5 609-2634E, Connector, Ansley I

U1-U3,U29 MC74HC4017N, Motorola 4

U4,U22,U42 MC74HCC8N, Motorola 3

U5 Not Used

U17,U18 MC74HC245N, Motorola 2

U6,U14 HM1-65162-9, 2Kx8 static RAM, Harris 2

U7,U8,U15,U16 HN27C64G-15, Hitachi 4

U9,U1O 32Kx8 Memory SIP, SRL 2

U11 966, DC/DC Convertor, Analog Devices 1
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BEAR MODEL 1020 MOTHER BOARD

(continued)

Designator Part No., Description, Manufacturer Quantity

U12,U13 100-096-153, 96 Pin Connector, Panduit 2

U19 MC68HCOOOP8, CMOS Microprocessor, Motorola 1

U20 MC74HC27N, Motorola 1

U21 MC74HCOON, Motorola 1

U23,U24,U33 MC74HC32N, Motorola 3

U25 MC74HC139N, Motorola 1

U26,U27 MC74HC138N, Motorola 2

U28,U39 MC74f1C373N, Motorola 2

U32,U35,U50 74HC04N, Motorola 3

U51 ICL8211CPA, Voltage Detector, Intersil 1

L30 LM555N, National 1

U31 '174HC20N, Motorola 1

U34 MC74HCO2N, Motorola I

U36 Not Used

U37 MC74HC147N, Motorola 1

U38 MM74C906N, National 1

U40 MC6340P, Motoreld 1

U41,U43 MC74HCO3N, Motorula 2

U44 MC74HC175N, Motorola 1

U45,U46 MC74HC74N, Motorola 2

U47 MM74C923N, National 1

U48 MC6821P, Motorola 1

U49 RTM3, Catalyst, Research Corp 1

Micro Q Capacitor u14.02, Rogers Corporation 17
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BEAR MODEL 1020 MOTHER BOARD

(continued)

Designator Part No., Description, Manufacturer Quantity

Micro Q Capacitor u16.03, Rogers Corporation 5

Micro Q Capacitor u20.03, Rooers Corporation 5

Micro Q Capacitor u24.07, Rogers Corporation 2

Micro Q Capacitor u28.07, Rogers Corporation 5

Augat Socket 564-AG12D 1

Augat Socket 528-AGI2D 5

Augat Socket 524-AGI2D 2

Augat Socket 540-AG120 1
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BEAR MODEL 1020 MEMORY MODULES

August 16, 1989

Designator Part No., Description, Manufacturer Quantity

Circuit Board 3

J1 4-102887 Right Angle Header Amp (36 pin) 1

RP1 CSCIOA-Ol-103G, 10 Pin SIP 9-10K
Resistors, Dale 1

UI-U4 SRM 20256 C10 256K Bit Static Ram 4
SMOS Systems

U5 74HC138, 1:8 Demux, Motorola 1

Bi B1000 2.8V Lithium Iodine Battery I
Catalyst Research

J1 100-96-459, 96 pin Wire Wrap Connector 1
Panduit

RI RCRO7C472JS, 4.7K 1/4W 5% Resistor 1

Allen Bradley

Ul DRM2, Memory Module 1

Catalyst Research

Zero Box Z48-80A-2.40BB, Rectangular Box w/ 1
Nut Plates, Zero Halliburton Corp

Cover Cover 1/16 x 3" x 5" 1
Jade Tool

Micro Q Capacitor u14.02, Rogers Corporation 1

Micro Q Capacitor u28.07, Rogers Corporation 4
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BEAR MODEL 1020 MISCELLANEOUS HARDWARE

August 16, 1989

Designator Part No., Description, Manufacturer Quantity

2-56 x 1/4" Flat Head Screws Slotted (Keyboard Mount) 4

2-56 x 3/8" Nylon Roundhead Screws Slotted (LCD Mount) 4

2-56 x 3/16" Nylon Space RS (LCD Mount) P/N 4000 HH Smith 4

2-56 Nylon Nuts (LCD Mount) 4

4-40 x 1/2" Round Head (Memory Module) 2

4-40 x 1/2" Flat Head Screws Slotted (A/D Panel) 4

4-40 x 1/4" Pan Head Screws Slotted (A/D Panel) 16
(Heat Sinks)(Memory Module)

4-40 x 1/4" Threaded Standoff Nylon (Memory Module) P/N 4
4050, H H Smith

4-40 x 1" Threaded Standoff (A/D Panel) (P/N 46F2317) 4

4-40 Hex Nut (Heat Sinks, Memory Module) 6

4-40 Lock Washer (Heat Sinks) 4

8-32 x 1/2" Pan Head (Memory Module) 4

6-32 x 3/4" Flat Head Screws Phillips (Mother Board 15
(Mount)

6-32 x 5/16" Nylon Spacers (Mother Board Mount)(P/N 4010) 15
HH Smith

6-32 Nylon Nuts (Mother Board Mount) 15

10-32 x 1/2" Oval Head Screws Slotted Front Panel Mount 5

33F1362 Female Nylon Insulated Disconnect (small 6
battery) (22-18 gauge)

31N558 Ring Terminal (large battery) (16-14 gauge 6
1/4" stud size)

1/4" x 20 x 3/4" Hex Head Bolt (large battery) 6

1/4" x 20 Hex Nut (large battery) 6
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BEAR MODEL 1020 MISCELLANEOUS HARDWARE

(continued)

Designator Part No., Description, Manufacturer Quantity

1/4" Lock Washer (Internal Star) (large battery) 6

34142 Ring Terminal (22-16 gauge) (meter leads) 2
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MODEL 1020 MISCELLANEOUS OTHER

August 16,1989

Designator Part No., Description, Manufacturer Quantity

10" Microdot BNC 002BOO.10, PCB I
Cable

Microphone 106B50, PCB 1

25' Coax Cable RG58 wire, (Fabricated in house) I

BNC Connector (for coax cable) PN 5285, Crimp BNC Male
Cable Plug, Pomona 2

10" Ribbon Cable 26 pin ribbon cable w/connectors 1
Ansley flat cable p/n 201-26

26 Pin Conn. Ansley Connector p/n 609-2641 2

2 wire 16 awg 5432 (Alpha)

18 awg (red) wire A1833-3 (Alpha)

16 awg (black) A1834 (Alpha)
wire

4 awg Glass PIF200-4
Sleeving

Shrinkable Tubing FIT221-1/4 (Alpha)
(Black)

Shrinkable Tubing FIT221-1/4 (Alpha)
(Red)

Shrinkable Tubing FIT221-1/2 (Alpha)
(Black)

Shrinkable Tubing FIT221-1/8 (Alpha)
(Black)

2 wire 18 awg 9708 (Beldon)
Clear Wire (small battery)

Hinge 1581A39 Blank Aluminum Continuous Hinge
McMaster Carr
(For A/D Door on Front Panel)

Power Sonic PS 1265, 6.5 Amp (Small Battery) 3
Battery
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MODEL 1020 MISCELLANEOUS OTHER

(continued)

Designator Part No., Description, Manufacturer Quantity

Johnson Control GC 12800-1B, 12 Amp (Large Battery) 3
Battery

Molex Connector 19-09-2029 Male Plug 3

Molex Connector 19-09-1029 Female Receptacle 4

Molex Terminal 02-09-1104 Female 6
Pins

Molex Terminal 02-09-2103 Male 8

Pins

Lemo Connector FGG2B303CNAD99 Straight Plug 3 pin Male 3

Molex Connector 22-01-2047 Series 2695 2
4 PIn

Molex Crimp Pins 08-50-0114 (Cable made in house) 8

Foam Rubber 21b Density Charcoal Polyester 1
?)" L x 31" W x 3" H Miami Valley Gasket

6-32 x 3/8" Pan Head Slotted Screw 2

6-32 Metal Nut 2

#10 Flat Washers 2

#10 Lock Washers 2

8-32 x k" Pan Head Slotted Screw 4
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4.3 Drawings

The following are the electronic circuitry schematics
for the BEAR systems. Full scale schematics are available
from :

Systems Research Laboratories
2800 Indian Ripple Road
Dayton, Ohio 45440-3696

Telephone (513)426-6000
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Figure 28. BEAR CPU, Reset ad Interrupt Circuitry Diagram
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152



ii

MUM<~.,'__ I"

f-J

Figure 30. BEAR Cashe SRAM Diagram
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Figure 34. BEAR RAM Module Array Diagram
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4.4 BEAR Calibration Guide
BEAR A/D CARD SET-UP PROCEDURES

Refer to the "BEAR data Acquisition Circuit Schematic"
for making these adjustments. The order in which the offset
adjustments are to be made is as follows:

1. A/D Convert S55016 (U9)
2. A/D Buffer Amp OPA27EZ (U5)
3. Anti-Aliasing Filter 678-2K0 (U4)
4. Gain Block op Amp OPA-11 (U3)

Prior to making adjustments:

Turn the BEAR unit on and enter CALIBRATION MODE #2 by
entering "*" "C" "2" on the keypad. Allow a 3 minute
stabilization period before any checks or offset adjustments
are made. The test points and adjustments ar located and are
clearly marked on the A/D card accessible through the front
panel hinged door.

CRYSTAL SEMICONDUCTOR CS5016 16 BIT A/D

Operational check:
1. With the BEAR unit in CALIBRATION MODE #2, the

display will show the A/D output as a hex value.

2. Short the A/D input to ground by placing the jumper
plug at JMP 4 over the middle and GROUND (silkscreened "G1n
designator) stakes.

3. The front panel display should read between 7FFF and
8000.

4. If the display reading is outside the 7FFF-8000
range, the A/D section is not operating correctly and needs
to be repaired.

5. Reconnect the A/D input by reversing JMP 4 jumper

plug.

BURR BROWN OPA27EZ A/D BUFFER AMP

Operational check:

1. Short the buffer Amp input to ground by placing a
jumper plug at JMP 3 between the middle and GROUND stakes.

2. The front panel display should read between 7FFF and
8000.

3. If the display reading is outside the 7FFF and 8000
range, the A/D buffer Amp is not operating correctly and
needs to be repaired.
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4. Reconnect the A/D Buffer Amp input by reversing JMP

3 jumper plug.

FREQUENCY DEVICES 678-2K0 ANTI-ALIASING FILTER

Filter offset adjustment:

1. Short the filter input to ground by placing a jumper
plug at JMP 2 between the middle and GROUND stakes.

2. Adjust the filter 20K ohm offset pot (RS) to obtain
a front panel display reading that toggles between 7FFF and
8000.

3. Reconnect the filter input by reversing JMP 2 jumper
plug.

BURR BROWN OPA-II GAIN BLOCK AMPLIFIER

OPA-1I1 offset adjustment:

1. Short the signal input to ground by placing a jumper
at JMP 1 between the middle and GROUND stakes.

2. Allow the A/C output reading to settle due to the
charging of the 15uF D.C. blocking capacitor.

3. Adjust the OPA-1I1 offset adjustment pot R4 to
obtain a front panel as close as possible to 7FFF to 8000.

4. Reconnect the signal input by reversing JMP 1 jumper
plug.

5. Connect a PCB model 106M or 106B microphone to the
BNC connector on the front of the BEAR unit. Insure that a
jumper plug is installed at JMP 1 to connect the excitation
voltage to the microphone. Place the microphone on a piece
of foam and insert the microphone into the pistonphone
calibrator (B&K type 4220 or equivalant) and to assure not to
vibrate the microphone for the remaining adjustments.

6. Allow the A/D output reading to settle due to the
charging of the 15uF D.C blocking capacitor.

7. Repeat adjusting the OPA-I1 offset adjustment pot
R4 to obtain a display reading as close as possible to 7FFF
or 8000.
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OPA-i11 GAIN ADJUSTMENT

1. Enter the BEAR CAlIBRATION MODE #1 by entering "*"
"C" "1" which calculates a sound pressure level (SPL) reading
and displays it in dB.

2. Leave the microphone in the pistonphone calibrator
laying on the foam and turn the calibrator on.

3. Adjust the OPA-111 gain pot R7 to obtain a display
reading of 124.00 dB.

4. The microphone, used for the OPA-iI1 ofset and gain
adjustments for a particular BEAR unit, must stay with that
unit for accurate measurements.

5. After the calibration procedure is completed, close
and secure the hinged door and the unit is ready for data
acquisition.
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4.5 BEAR Address Map
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4.6 BEAR Voltage to Sound Pressure Level conversion

The BEAR systems are set up with the lowest A/D count
set equal to 75.0 dB overpressure with the normal 20
micropascal reference. This makes the BEAR's full A/D count
to be over 76 Pounds per Square Foot (PSF) and over 165 dB
overpres sure.

BEAR SYSTEM VALLUES

A/D COUNT DB PSF A/D VOLTAGE
1----------- 75.0-------------- 0.002--------- 0.000305
2----------- 81.0-------------- 0.005--------- 0.000610
3----------- 84.5-------------- 0.007--------- 0.000916
4----------- 87.0-------------- 0.009--------- 0.001221
5----------- 89.0-------------- 0.012--------- 0.001526
6----------- 90.6-------------- 0.014--------- 0.001831
7----------- 91.9-------------- 0.016--------- 0.002136
8----------- 93.1-------------- 0.019--------- 0.002441
9----------- 94.1-------------- 0.021--------- 0.002747

10----------- 95.0-------------- 0.023--------- 0.003052
11----------- 95.8-------------- 0.026--------- 0.003357
12----------- 96.6-------------- 0.028--------- 0.003662
13----------- 97.3-------------- 0.031--------- 0.003967
14-----------97.9-------------- 0.033--------- 0.004273
15----------- 98.5-------------- 0.035--------- 0.004578
16----------- 99.1-------------- 0.038--------- 0.004883
17----------- 99.6-------------- 0.040--------- 0.005188
18---------- 100.1-------------- 0.042--------- 0.005493
19---------- 100.6-------------- 0.045--------- 0.005799
20---------- 10i.0-------------- 0.047--------- 0.006104
21---------- 101.4-------------- 0.049--------- 0.006409
22---------- 101.8-------------- 0.052--------- 0.006714
23---------- 102.2-------------- 0.054--------- 0.007019
24---------- 102.6-------------- 0.056--------- 0.007324
25---------- 103.0-------------- 0.059--------- 0.007630
26---------- 103.3-------------- 0.061---------- 0.007935
27---------- 103.6-------------- 0.063--------- 0.008240
28---------- 103.9-------------- 0.066--------- 0.008545
29---------- 104.2-------------- 0.068--------- 0.008850
30---------- 104.5-------------- 0.070--------- 0.009156
31---------- 104.8-------------- 0.073--------- 0.009461
32---------- 105.1-------------- 0.075--------- 0.009766
33---------- 105.4-------------- 0.078--------- 0.010071
34---------- 105.6-------------- 0.080--------- 0.010376
35---------- 105.9-------------- 0.082--------- 0.010681
36---------- 106.1-------------- 0.085---------- 0.010987
37---------- 106.4-------------- 0.087--------- 0.011292
38---------- 106.6-------------- 0.089--------- 0.011597
39---------- 106.8-------------- 0.092--------- 0.011902
40---------- 107.0-------------- 0.094--------- 0.012207
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BEAR SYSTEM VALUES

dB PSF A/D VOLTAGE A/D COUNT
105.0---------- 0.074----------- 0.009651---- 32
106.0---------- 0.083----------- 0.010828---- 35
107.0---------- 0.094----------- 0.012150---- 40
108.0---------- 0.105----------- 0.013632---- 45
109.0---------- 0.118----------- 0.015295 ----------- 50
110.0---------- 0.132----------- 0.017162---- 56
111.0---------- 0.148----------- 0.019256---- 63
112.0---------- 0.166----------- 0.021605---- 71
113.0---------- 0.187----------- 0.024242---- 79
114.0---------- 0.209----------- 0.027200---- 89
115.0---------- 0.235----------- 0.030519 ---------- 100
116.0---------- 0.264----------- 0.034242 ---------- 112
117.0---------- 0.296----------- 0.038421 ---------- 126
118.0---------- 0.332----------- 0.043109 ---------- 141
119.0---------- 0.372----------- 0.048369 ---------- 158
120.0---------- 0.418----------- 0.054270 ---------- 178
121.0---------- 0.469----------- 0.060892 ---------- 200
122.0---------- 0.526----------- 0.068322 ---------- 224
123.0---------- 0.590----------- 0.076659 ---------- 251
124.0---------- 0.662----------- 0.086013 ---------- 282
125.0---------- 0.743----------- 0.096508 ---------- 316
126.0---------- 0.833----------- 0.108284 ---------- 355
127.0---------- 0.935----------- 0.121496 ---------- 398
128.0---------- 1.049----------- 0.136321 ---------- 447
129.0--------- 1.177----------- 0.152955 ---------- 501
130.0---------- 1.321----------- 0.171618 ---------- 562
131.0--------- 1.482----------- 0.192559 ---------- 631
132.0--------- 1.663----------- 0.216055 ---------- 708
133.0--------- 1.866----------- 0.242417 ---------- 794
134.0---------- 2.094----------- 0.271997 ---------- 891
135.0---------- 2.349----------- 0.305185---------- 1,000
136.0---------- 2.636----------- 0.342423--------- 1,122
137.0---------- 2.957----------- 0.384205--------- 1,259
138.0---------- 3.318----------- 0.431086---------- 1,413
139.0---------- 3.723----------- 0.483686---------- 1,585
140.0---------- 4.177----------- 0.542705---------- 1,778
141.0---------- 4.687----------- 0.608924--------- 1,995
142.0---------- 5.259----------- 0.683224--------- 2,239
143.0---------- 5.900----------- 0.766590---------- 2,512
144.0---------- 6.620----------- 0.860129---------- 2,818
145.0---------- 7.428----------- 0.965080---------- 3,162
146.0---------- 8.334----------- 1.082838---------- 3,548
147.0---------- 9.351----------- 1.214964--------- 3,981
148.0--------- 10.492----------- 1.363212---------- 4,467
149.0--------- 11.773----------- 1.529549---------- 5,012
150.0--------- 13.209----------- 1.716182---------- 5,623
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BEAR SYSTEM VALUES

dB PSI' A/O VOLTAGE A/D COUNT151.0---------- 14.821----------- 1.925588--------- 6,310152.0---------- 16.629----------- 2.160546--------- 7,079153.0--------- 18.658----------- 2.424172--------- 7,943154.0--------- 20.935----------- 2.719965--------- 8,913155.0---------- 23.489----------- 3.051852---------- 10,000156.0---------- 26.356----------- 3.424234---------- 11,220157.0--------- 29.572----------- 3.842053---------- 12,589158.0--------- 33.180----------- 4.310854---------- 14,125159.0--------- 37.228----------- 4.836859---------- 15,849160.0---------- 41.771----------- 5.427045---------- 17,783161.0---------- 46.868----------- 6.089243---------- 19,953162.0--------- 52.586----------- 6.832245--------- 22,387163.0--------- 59.003----------- 7.665907---------- 25,119164.0---------- 66.202 -------- 8.601284---------- 28,184165.0---------- 74.280----------- 9.650798---------- 31,623165.3---------- 76.970------------ 10.000000---------- 32,768
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